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PREFACE TO THE THIRD EDITION. 


FREQUENT revisions of a text-book in peaiatrics are necessary if 
it would adequately present to its readers existing knowledge in this 
department of medicine. The present revision has been made with- 
out any important changes in the general arrangement, and at the 
same time without materially increasing the size of the volume. Cer- 
tain chapters have been much abridged while others have been much 
expanded. 

The needs of the student and practitioner rather than those of the 
specialist have been constantly kept in mind. The purpose has been 
to restrict the book to its own field—now so constantly widening— 
omitting the discussion of subjects which are fully treated in works 
upon pathology, general medicine, and surgery. 

Convinced of the great value of good pictures, both of clinical and 
pathological conditions, especial pains have been taken in this revision 
with the illustrations. Many old ones have been replaced by better 
ones, and altogether twenty-five new illustrations have been introduced. 
For much assistance with these, the author desires to express his obli- 
gation to his associate, Dr. H. B. Wilcox, by whom many of the origi- 
nal photographs were taken. Credit is due to Dr. F. C. Wood for the 
color drawing of the blood. 

While alterations have been found necessary in almost every 
chapter, the principal changes have been made in the articles upon 
the following subjects: Examination of the Sick Child, Hypertrophic 


Stenosis of the Pylorus, Diarrhoeal Diseases and Dysentery, Vaginitis, 
v 
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Cerebro-Spinal Meningitis, Mental Defects, Chondro-Dystrophy, Status 
Lymphaticus, and Diphtheria. Most of these chapters have been 
entirely rewritten; some appear for the first time in this edition. 

In the work of this revision the author wishes to acknowledge 
his indebtedness to his associate, Dr. John Howland, for much yalu- 


able aid. 


14 West Firry-rirry Street, 
New York. 


PREFACE TO THE SECOND EDITION. 


THE rapid advances of medicine have rendered necessary a general 
revision of this work, which has been carried out without any impor- 
tant change in the general arrangement. Nearly every chapter has 
been subjected to careful revision and many of the chapters have been 
rewritten. As in the former edition, the aim has been to supply the 
every-day needs of the physician who practises among children and 
the student who expects to do so. If rather more space than usual has 
been given to pathology and the description of lesions, it is because 
such knowledge is essential to a proper understanding of symptoms 
and diagnosis. Realizing from his own experience the great value of 
post-mortem observations in connection with clinical work, the author 
has introduced rather freely drawings and photographs of pathological 
conditions, with the thought that they may, in some measure, supply 
the lack of these to the student. 

The charts, diagrams, and tables inserted will, it is hoped, con- 
tribute materially to the clearness and vividness of the clinical de- 
scriptions. 

The purpose has been not to include a discussion of topics which 
are fully treated in text-books upon general medicine nor to deal with 
surgical topics more than in their medical aspects. . 

Upon no subject has our knowledge increased so much of late as 
that of milk and infant feeding. These chapters have been entirely 
rewritten and much new material added. The introduction of illus- 
trative weight charts will, it is believed, add to the clearness of the 
discussion of this subject. 

Nearly all the illustrations in the book are from original sources; 
where they have been borrowed, due credit has been given. A number 
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of the old ones have been replaced by new ones, and in all twenty-one 
additional illustrations have been introduced. 

The author is much indebted for valuable assistance in this edition 
to his associates, Dr. L. E. La Fétra and Dr. John Howland, to Dr. 
Louise Cordes for suggestions relating to the chapters upon the blood, 
to Dr. Martha Wollstein for the arrangement of much pathological ma- 
terial from the records of the Babies’ Hospital, and to his brother, Dr. 
N. Curtice Holt, for the revision of the proof sheets of the entire book. 


14 West Firry-rirra SrrRzet, 
New York. 
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THE DISEASES OF INFANCY AND CHILDHOOD. 


7 SS et AF 


CHAPTER I. 


HYGIENE AND GENERAL CARE OF INFANTS AND YOUNG 
CHILDREN. 


THE physical development of the child is essentially the product of 
the three factors—inheritance, surroundings, and food. The first of these 
it is beyond the physician’s power to alter; the second is largely and the 
third almost entirely within his control, at least in the more intelligent 
classes of society. These two subjects, infant hygiene and infant feeding, 
are the most important departments of pediatrics. 


The Care of the Newly-Born Child.— After the ligature of the cord the 
child should be wrapped in a thick blanket and placed in a warm room. 
In hospital practice the eyes should be cleansed with absorbent cotton 
and water which has been boiled, and then two or three drops of a two- 
per-cent solution of nitrate of silver, after Credé’s method, instilled into 
each eye by means of a glass rod or eye-dropper. In private practice a 
saturated solution of boric acid may be substituted, unless the mother has 
had a purulent vaginal discharge, in which case the silver solution should 
always be used. The bath should now be given in a warm room; the 
body being first oiled thoroughly in order to remove the vernix caseosa 
and then washed in water at a temperature of 100° F. The mouth should 
be cleansed with plain tepid water and a soft cloth, and no violence em- 
ployed. The cord may be covered with salicylic acid one part and starch 
nineteen parts, or simply with subnitrate of bismuth, and wrapped in 
sterile gauze or surgeon’s lint. The abdomen should now be enveloped 
in a flannel band, eight or ten inches wide, and pinned rather snugly. 
Before dressing is completed, the child should be submitted to a thorough 
examination for injuries received during delivery, congenital deformities, 
also as to the condition of the respiration, circulation, etc. 

After dressing, the child should be placed in its crib and covered with 
. blankets, and if the feet are cold, or the fingers and lips a little blue, it 
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should be surrounded by hot-water bottles covered with flannels, and 
placed near, but not in contact with, the body. The crib should be placed 
in a quiet, darkened room. The young infant should not occupy the 
same bed as the mother, unless it greatly needs the warmth of her body, 
other means of artificial heat not beng at hand. 

The cord should be kept dry and disturbed as little as possible until 
it falls off. Under ordinary circumstances the cord separates from the 
fourth to the seventh day, the average being the fifth day. The stump 
should then be covered with the salicylic acid and starch powder, and a pad 
of sterile gauze about one fourth of an inch thick and two inches square 
applied and secured in position by means of the abdominal band. The 
purpose of this is to prevent umbilical hernia. The pad should be con- 
tinued for the first month. The use of stronger antiseptic dressings than 
that recommended is somewhat objectionable, since it preserves the cord 
too long and delays separation. The full bath should not be given until 
the cord has separated. 

The physician should always see to it that the infant cries enough to 
keep the lungs properly expanded. 

The question of food for the newly-born infant is considered in the 
chapter upon infant feeding. 

Bathing.—For the first few months the bath slrould be given at 98° 
F. The room should be warm, preferably there should be an open fire. 
The bath should be short and the body dried quickly, without too vigor- 
ous rubbing. The addition of salt to the bath is an advantage where the 
skin is unusually delicate or excoriations are present. One large handful 
should be used to a gallon of water. By the sixth month the temperature 
of the bath for healthy infants may be lowered to 95° F., and by the end 
of the first year to 90° F. Older children who are healthy should be sponged 
or douched for a moment at the close of the tepid bath with water at 65°: 
or 70° F. During childhood the warm bath is preferably given at night. 
In the morning a cold sponge bath is desirable. This should be given in 
a warm room and while the child stands in a tub partly filled with warm 
water. ‘This cold sponge should last but half a minute, and be followed 
by a brisk rubbing of the entire body. 

In some young infants and even older children there is no proper 
reaction after the bath, even when given at the temperatures mentioned ; 
children being pale, slightly blue about the lips and under the eyes. All 
tub bathing, and especially all cold bathing, should then be stopped, since 
a continuance can only be a drain upon the child’s vitality. 

Clothing.—The clothing of infants should be light, warm, non-irri- 
tating to the skin, and loose enough to allow free motion of the extremi- 
ties; nor should bands be pinned so tightly about the trunk as to em- 
barrass the movements either of the chest or of the abdomen. The chest 
should be covered with a woollen shirt, high in the neck and with long 
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sleeves. All petticoats shouldbe supported from the shoulders and not 
from waistbands. Canton flannel and stockinet are both superior as 
absorbents to the more commonly used linen diapers. Stockinet has the 
advantage of being very soft and pliable. Care should be given that in in- 
fants the feet be kept warm. If the circulation is very poor, a bag of hot 
water should always be in the crib. Cold feet are responsible for many 
attacks of colic and indigestion. 

The abdominal band is usually worn during infancy. It cannot be 
considered in any sense a necessity after the first few months, excepting 
in cases of very thin infants whose supply of fat in the abdominal walls is 
an insufficient protection to the viscera. For the first few weeks a band of 
plain flannel is to be preferred; later, a knitted band with shoulder-straps. 
The fashion of low neck and short sleeves for infants and very young 
children has fortunately passed away—let us hope, never to return. 

During the summer the outer clothing should be light and the under 
clothing of the thinnest flannel or gauze. The changes in the tempera- 
ture of morning and evening may be met by extra wraps. The custom of 
allowing young children to go with legs bare has many enthusiastic advo- 
cates; while it may not be objectionable during the heat of summer, its 
advantages at any season are very questionable in a changeable climate 
like that of New York or the Atlantic coast. Many delicate children are 
certainly injured by such ill-advised attempts at hardening. 

The night clothing of infants should be similar to that worn during 
the day, but should be loose, the material being of the lightest flannel. 
The night clothing for older children should consist of a thin woollen 
shirt and a union suit with waist and trousers, aud in some cases with 
feet, if there is a tendency to get outside the coverings. The common 
mistake is to overload all children, but especially infants, with covering at 
night. This is an explanation of much of the restless sleep which is seen 
particularly in delicate children. 

Care of the Eyes.—During the first few days at the daily bath, the 
eyes should be cleansed with a saturated solution of boric acid. They 
should be carefully protected from too strong light during early infancy. 
It is desirable that a child should always sleep in a darkened room. 

Care of the Mouth and Teeth.—The mouth of the newly-born infant 
should be gently cleansed at each morning bath with boiled water and 
a soft cloth. On the first appearance of thrush the mouth should be 
washed after every feeding with a solution of bicarbonate of soda or borax 
(twenty grains to the ounce). Harm is often done by the use of too much 
force in cleansing the mouth of a young infant. 

The primary teeth as well as those of the permanent set should receive 
daily attention. Too often they are neglected altogether. Dirty teeth 
are likely sooner or later to become carious; and carious teeth, besides 
being a cause of bad breath and neuralgia, are a constant menace to the 
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health of the child, since they may harbour infectious germs of all varie- 
ties. Such teeth should either be filled or removed. 

Care of the Skin.—The skin of a young infant is exceedingly deli- 
cate, and excoriations, intertrigo, and eczema are of very common occur- 
rence. These conditions are much easier of prevention than of cure. 
The first essential in the care of the skin is cleanliness, and this must be 
secured without the use of strong soaps or too much rubbing. Napkins 
must be removed as soon as soiled or wet. Some bland absorbent powder, 
like starch, talcum, or the stearate of zinc, should be used in all the folds 
of the skin, in the neck, in the axillew, groins, and about the genitals, and 
in the folds of the thighs, particularly in very fat infants. If plain water 
produces an undue amount of irritation, the salt or bran bath should be 
employed. 

Care of the Genital Organs.—The female genitals need but little 
attention in young children, excepting as to cleanliness. This is more 
often neglected in older children than in infants. Vulvo-vaginitis is very 
common among the children of the poorer classes where cleanliness is 
neglected. 

In males the prepuce should receive attention during the first few 
weeks of life. If the foreskin is long and the preputial orifice small, 
circumcision should invariably be done. If it is not long, but is only 
adherent, these adhesions should be broken up, the parts thoroughly 
cleansed and the foreskin retracted daily until there is no disposition to a 
recurrence of the adhesions. ‘These operations will be discussed more at 
length in a subsequent chapter. The only thing to be emphasised in 
the present connection is that the prepuce should receive proper atten- 
tion in early infancy, since this can now be done with less pain and dis- 
comfort to the child, and at the same time better results are obtained. 
If this matter is neglected during infancy, it is apt to be overlooked until 
harm has been produced by local or reflex irritation which phimosis or 
adherent prepuce may have excited. 

Vaccination.—This, although considered elsewhere, should be men- 
tioned in this connection as among the things requiring the physician’s 
attention during the first months of life. 

Training to Proper Control of Rectum and Bladder.—It is surpris- 
ing to see what can be accomplished by intelligent efforts at training 
in these particulars. An infant can often be trained at three months to 
have its movements from the bowels when placed upon a small cham- 
ber. This not only saves a great amount of washing of napkins, but 
there is soon formed a habit of having the bowels move at a regular time 
or times each day. The infant must be put upon the chamber soon after 
its feeding. The importance of training young children to regular habits 
regarding evacuations from the bowels can hardly be overestimated. It 
should be impressed upon every mother and nurse by the physician, and 
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especially the necessity of beginning training during infancy. Much of 
course will depend upon the food and the digestion; but habit is a very 
large factor in the case. 

The training of the bladder is not quite so important, but the proper 
education of this organ adds much to the comfort of the child and the ease 
with which it is cared for. Before the end of the first year most intelli- 
gent children can be trained to indicate a desire to empty the bladder. 
Many mothers and nurses succeed in training children so well that by the 
tenth or eleventh month napkins are dispensed with during the day. 
On the other hand, it is very common to see children of two and even two 
and a half years still wearing napkins because of the lack of proper train- 
ing. Before it has reached the latter age a healthy child should go from 
10 Pp. M. until morning without emptying the bladder. The annoyance 
and discomfort from the neglect of early training in this particular are 
very great. Night feeding is responsible for much of the difficulty expe- 
rienced in training children to hold the water during the night. 

General Hygiene of the Nervous System.—Great injury is done to 
the nervous system of children by the influences with which they are 
surrounded during infancy, especially during the first year. The brain 
grows more during the first two years than in all the rest of life. Normal 
healthy development of the nervous centres demands quiet, rest, peaceful 
surroundings, and freedom from everything which causes excitement or 
undue stimulation. 

The steadily increasing frequency of functional nervous diseases among 
young children is one of the most powerful arguments for greater atten- 
tion by physicians to the subject of the hygiene of the nervous sys- 
tem during infancy. Most parents err through ignorance. Playing with 
young children, stimulating to laughter and exciting them by sights, 
sounds, or movements until they shriek with apparent delight, may be a 
source of amusement to fond parents and admiring spectators, but it is 
almost invariably an injury to the child. This is especially harmful when 
done in the evening. It is the plain duty of the physician to enlighten 
parents upon this point, and insist that the infant shall be kept quiet, and 
that all such playing and romping as has been referred to shall, during 
the first year at least, be absolutely prohibited. 

Sleep.—The sleep of the newly-born infant is profound for ie first 
two or three days and under normal conditions almost continuous. In 
the case of prolonged or tedious labor, or where from any cause undue 
compression has been exerted upon the head, it may approach the con- 
dition of semi-coma for twenty-four or forty-eight hours. This may be so 
deep as to excite apprehensions of serious brain lesions. If, however, there 
are associated with it no convulsions and no rigidity, this early stupor 
usually passes away on the second or third day. 

The sleep of early infancy is quiet and peaceful, but not very deep after 
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the first month. After the third year the heavy sleep of childhood is 
commonly seen. A healthy infant during the first few weeks sleeps from 
twenty to twenty-two hours out of the twenty-four, waking only from 
hunger, discomfort, or pain. During the first six months a healthy infant 
will usually sleep from sixteen to eighteen hours a day, the waking pe- 
riods being only from half an hour to two hours long. At the age of one 
year most infants sleep from fourteen to fifteen hours, viz., from eleven 
to twelve hours at night, and two or three hours during the day, usually 
in two naps. When two years old usually thirteen to fourteen hours’ 
sleep are taken; eleven or twelve hours at night and one or two hours 
during the day, generally in a single nap. At the age of four years chil- 
dren require from eleven to twelve hours’ sleep. It is always desirable, 
and in most cases with regularity it is possible, to keep up the daily nap 
until children are four years old. From six to ten years the amount of 
sleep required is ten or eleven hours, and from ten to sixteen years nine 
hours should be the minimum. 

Training in proper habits of sleep should be begun at birth. From 
the outset an infant should be accustomed to being put into its crib while 
awake and to go to sleep of its own accord. Rocking and all other habits 
of this sort are useless and may even be harmful. An infant should not 
be allowed to sleep on the breast of the nurse, nor with the nipple of the 
bottle in its mouth. Other devices for putting infants to sleep, such as 
allowing the child to suck a rubber nipple or anything else, are positively 
injurious. If such means of inducing sleep are resorted to the infant soon 
acquires the habit of not sleeping without them. I have known of one 
instance where the habit of rocking during sleep was continued until the 
child was two years old; the moment the rocking was stopped the infant 
would wake, and in consequence this practice was continued by the de- 
voted but misguided parents. A quiet, darkened room, a warm and com- 
fortable bed, an appetite satisfied, and dry napkins are all that are needed 
to induce sleep in a healthy child. 

The periods of sleep in young infants are usually from two to three 
hours long, with the exception of once or twice in the twenty-four hours, 
when a long sleep of five or six hours occurs. The purpose of training 
is to have the child take this long sleep at night. The habit of regular 
sleep is best established by wakening the infant regularly every two or 
two and a half hours during the day for feeding, and allowing it to sleep 
as long as possible during the night. This training goes hand-in-hand 
with regular habits of feeding. Such habits are easily formed if the plan 
be systematically followed from the outset. 

By the fifth month all feeding between 10 Pp. mM. and 7 A. M. should be 
discontinued. If this is done most infants can be trained by this time to - 
sleep all night. If the room is lighted, and the child taken from the crib 
or rocked or fed as soon as it wakens at night, there is no such thing as 
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the formation of good habits of sleep. Regularity in sleep and feeding 
not only make the care of young infants very much easier, but they are of 
“a good deal of importance for the health of the child. 

The causes of disturbed or irregular sleep in young infants are mainly 
two—hunger and indigestion. In nursing infants it is usually the for- 
mer; in those artificially fed usually the latter. Sleeplessness from hun- 
ger is often seen in children who are nursed thirty or forty minutes and 
then fall asleep, but wake in fifteen or twenty minutes crying and fretful. 
After being quieted they may fall asleep again for half an hour, but wake 
at short intervals. The peaceful sleep of two or three hours which should 
follow a proper feeding is never seen. With this restlessness, in indiges- 
tion other signs are usually present, such as bad stools, stationary weight, - 
ete. The disturbed sleep due to overfeeding shows itself by much the 
same symptoms, excepting that the first sleep after the meal is usually 
longer. 

Exercise.—This is no less important in infancy than in later child- 
hood. An infant gets its exercise in the lusty cry which follows the cool 
sponge of the bath, in kicking its legs about, waving its arms, etc. By 
these means pulmonary expansion and muscular development are in- 
creased and the general nutrition promoted. An infant’s clothing should 
be such as not to interfere with its exercise. Confinement of the legs 
should not be permitted. In hospital practice I have often had a chance 
to observe the bad results which follow when very young infants are 
allowed to lie in the cribs nearly all the time. Little by little the vital 
processes flag, the cry becomes feeble, the weight is first stationary, then 
there is a steady loss. The appetite fails so that food is at first taken 
without relish, then at times altogether refused; later, vomiting ensues 
and other symptoms of indigestion. This, in many cases, is the begin- 
ning of a steady downward course which goes on until a condition of hope- 
less marasmus is reached. Such infants must be taken up every few 
hours and carried about the wards; the position should be frequently 
changed, and general friction of the entire body employed at least twice a 
day. Every means must be made use of to stimulate the vital activity. 
The value of systematic attention to these matters cannot be overestimated 
in hospitals for infants. Infants who are old enough to creep or stand 
usually take sufficient exercise unless they are restrained. At this age 
they should be allowed to do what they are eager to do. Every facility 
should be afforded for using their muscles. Exercise may be encouraged 
by placing upon the floor in a warm room a mattress or a thick “com- 
fortable,” and allowing the infant to roll and tumble upon it at will. A 
large bed may answer the same purpose. 

In older children every form of out-of-door exercise should be encour- 
aged—ball, tennis, and all running games, horseback riding, the bicycle, 
tricycle, swimming, coasting, and skating. Up to the eleventh year no 


8 HYGIENE AND GENERAL CARE OF INFANTS. 


difference need be made in the exercise of the two sexes. Companion- 
ship is a necessity. Children brought up alone are at a great disadvantage 
in this respect, and are not likely to get as much exercise as they require. 
The amount of exercise allowed delicate children should be regulated 
with some degree of care. It may be carried to the point of moderate 
muscular fatigue, but never to muscular exhaustion. The latter is partic- 
ularly likely to be the case in competitive games. 

Exercise should have reference to the symmetrical development of the 
whole body. In prescribing it the specific needs of the individual child 
should be considered. By carefully regulated exercises very much may be 
done to check such deformities as round shoulders and slight lateral cur- 
vature of the spine, and also to develop narrow chests and feeble thoracic 
muscles. For purposes like these, gymnastics are exceedingly valuable to 
supplement out-of-door exercise, but they can never take their place. 

There are two important points with reference to exercise indoors: 
First, the playroom should be cool—from 60° to 65° F.; never above 
this point. Secondly, during all active exercise the clothing should be 
loose and light, so as to allow the freest possible motion of the body. 

Airing.—In summer there can be no possible objection to a young 
infant being allowed out of doors at the end of the first week. It should 
be kept in the open air as much as possible during the day. In the fall 
and spring this should not be permitted until the child is at least a month 
old, and then only when the out-of-door temperature is above 60° F. 
During its outing the head should be protected from the wind and the 
eyes from the sun. The duration of the outing at first should be only fif- 
teen or twenty minutes, the time being gradually lengthened to two or 
three hours. The child should be gradually accustomed to changes of 
temperature in the room by opening wide the windows for a few min- 
utes each day even before it is taken out of doors, the child being dressed 
meanwhile as for an outing. In the case of children born late in the 
fall or in the winter this means of giving fresh air may be advantageously 
begun at one month and followed throughout the first winter. It is only 
necessary in all such cases that the changes be made very gradually 
both as to the length of the airing and to the temperature. The great 
advantage of this plan over that more commonly followed of keeping 
young infants closely housed for the first six months in case they are born 
in the fall or early winter, I can positively affirm from quite a wide obser- 
vation of both methods. It is a matter of very serious importance that 
every infant be furnished an abundance of pure fresh air in winter as well 
as in summer. When the plan above outlined is carefully and judiciously 
followed, the tendency to catarrhal affections instead of being increased is 
thereby greatly lessened. 

When four or five months old, there is no reason why a healthy child 
should not go out of doors on pleasant days if the temperature is not 
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below 20° F. While there is a prejudice on the part of many mothers 
and some physicians against a child’s sleeping out of doors in cold 
weather, it is a practice which I have always urged upon mothers, and 
have never seen followed by any but the most beneficial results. The 
days of all others when infants and very young children should not be 
out of doors are when there are high winds, especially those from the 
northeast, an atmosphere of melting snow, and during severe storms. 
Delicate infants must of course be more carefully guarded during the 
cold season. With most of these the plan of house-airing is all that 
should be attempted. 

Nursery.—This should be the sunniest and best-ventilated room in 
the house. It is the physician’s duty to see that proper attention is paid 
to the hygiene of the room in which the child spends at least four-fifths 
of its time during the first year, and two-thirds of its time during the 
first two or three years of life. Sunlight is absolutely indispensable. 
Sunny rooms always contain less organic matter and less humidity, and 
hence a room upon the north side of the house should always be avoided, 
preferably one in the second story should be chosen. Nothing which can 
in any way contaminate the air of the room should be allowed. There 
should be no drying of clothes or of napkins, and no plumbing. No food 
should be allowed to stand about the room. The gas should not be 
allowed to burn at night; a small wax night-light furnishes all that is 
needed in the nursery. If possible the heat should be from an open fire ; 
the next best thing is the Franklin radiator. Nothing in the room is 
worse than steam heat from a radiator unless it be a gas stove which 
under no circumstances should be allowed, excepting possibly for a few 
minutes each morning during the bath. 

The temperature of the room during the day should be 70° F., but 
better 68° than 72° F. It is important that every nursery should have a 
thermometer, and that this and not the sensations of the nurse should be 
the guide. It is almost invariably true that the nursery is overheated. 
Often no other explanation can be found for chronic indigestion and fall- 
ing weight excepting a nursery whose habitual temperature ranges from 
75° to 80° F. At night for the first few months the temperature should 
not be allowed to fall below 65° F. After the first year the night tem- 
perature may fall to 60° or even 50° F. ; 

Free ventilation without draughts is an absolute necessity. This is 
best accomplished by ventilators in the windows, of which there are many 
excellent devices sold in the shops. While the child is absent from the 
room the windows should be widely opened and free airing of the nursery 
accomplished. The room should always be thoroughly aired at night be- 
fore the child is put to bed. The window may be kept open even in the first 
year, unless the temperature out of doors is below 35° F. After the first 
year the window may be open, unless the outside temperature is as low as 
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20° F. If the window is open the door of the nursery should be closed, 
that currents of air may be avoided. The ventilation by means of an open 
fire is the most efficient. 

The furniture of the nursery should be as simple as possible, heavy 
hangings should be positively forbidden, and upholstered furniture used 
only toasmall extent. Floors covered by large rugs are much more clean- 
ly than carpets, and hence are to be preferred. 

The child, whenever it is possible, should have a separate bed; and 
so should the newly-born infant, in order to prevent the danger of over- 
lying by the mother, which among the lower classes is a frequent cause of 
death, and also to avoid the danger of too frequent night nursing, which is 
injurious alike to mother and child. Separate beds for older children will 
prevent the spread of many forms of infection from the diseased child to 
the healthy. The cradle for infants should be one which does not rock, in 
order that this unnecessary and vicious practice should not be carried on. 
The mattress should be of hair and quite firm. The pillow should be 
small; in the summer, hair pillows are an advantage but not a neces- 
sity. The position of the child during sleep should be changed from 
time to time from one side to the other and then to the back. Atten- 
tion to all these details should not be beneath the physician’s notice, since 
the violation of these plain rules of hygiene is at the bottom of many 
of the milder disorders and even of some of the more serious diseases seen 
in infancy. 

The Nurse.—T'he nurse of a young child should be healthy, young 
or in middle life, free from tuberculous or syphilitic taint, and from ca- 
tarrhal affections of the nose and throat. She should be neat in habit, 
of quiet disposition, and, most of all, she should be a person of intelli- 
gence. 

The Amount of Air Space required by Infants.—The nursery should 
always be as large a room as possible. One of the reasons why young 
infants do so badly in institutions is because of overcrowding. In a 
well-ventilated ward there should be allowed to each infant at least 1,000 
cubic feet for the best results. Children over two years old are not so 
sensitive to their surroundings, and may thrive in wards where BE 700 
or 800 cubic feet are allowed to each child. 


e 


THE CARE OF PREMATURE AND DELICATE INFANTS. 


Infants born before term, and some exceedingly delicate ones which are 
born at full term, require very special and particular care. The vitality is 
so feeble in these children that if they are handled in the ordinary- way 
they survive at most but a few weeks. The symptom which indicates that 
such special care is necessary is most of all the weight of the child. Hither 
congenital feebleness or prematurity may be assumed in most of the chil- 
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dren weighing less than four pounds; also if the length of the body is less 
than nineteen inches. In these children all the organs are likely to be 
imperfectly developed and they are not ready for their work. Especially 
is this true of the lungs and of the organs of digestion. 

The clinical picture presented by these cases is quite characteristic. 
The body is imp; the skin very soft and delicate and almost transparent ; 
the cry, a low feeble whine not unlike the mew of a kitten; the respira- 
tory movements, extremely irregular, sometimes scarcely perceptible for 
several seconds; the movements of the extremities infrequent and never 
vigorous. ‘The general appearance is one of torpor. The muscles of the 
mouth and cheek and tongue may lack the requisite force for sucking, 
so that this is practically impossible, and even deglutition is slow, difficult, 
and prolonged. -It is difficult to maintain the normal body temperature ; 
unless closely watched this may fall far below the normal, and may rise 
quite as much above it with the use of too much artificial heat. I once 
saw a fluctuation of 13° F. occur in a few hours from such causes. All the 
symptoms mentioned vary much according to the degree of prematurity. 

In the management of these cases there are two problems to be solved: 
the first to maintain the animal heat, the second to nourish the infant. 
Difficult as it always is to rear a premature infant, these difficulties are 
much increased in cases where proper means are not adopted immediately 
after birth. The loss which these children sustain during the first few 
days is in very many cases so great that subsequent measures, however 
well carried out, are futile. The heat-producing power is so feeble that 
the body temperature quickly falls below normal unless artificial heat is 
constantly used. The effect of cold upon these delicate infants is very 
serious, and not only growth but even life depends upon maintaining the 
body temperature steadily and uniformly. Their extreme susceptibility 
is something which it-is difficult for one to appreciate who has not had 
experience in these cases. Sy 

One of the simplest means of maintaining the temperature is to oil 
the skin and then roll the entire body, ee extremities, in cotton 
batting ; even the neck and cranium may be covered, leaving only the face 
exposed. The usual diaper may be replaced by a pad of gauze and 
absorbent cotton. The body is then wrapped in blankets, placed in a 
clothes-basket or bassinet with protected sides, and surrounded by bottles 
or bags containing hot water. A blanket or sheet should partially cover 
the top of the basket, forming a sort of hood to protect the eyes from 
light and the face and head from draughts. In using hot-water bags, 
some caution must be exercised or too much heat may be secured. I 
have seen the temperature of an infant raised six or seven degrees from 
this cause. The temperature of the child should at first be taken every 
few hours to make sure that a proper amount of external heat is sup- 
plied, but not too much. 

A much better means of furnishing artificial heat is the electric pad 
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known also as the “ electrotherm.” * These small heaters are attached to 
an electric fixture like a drop-light. A convenient size is ten by fifteen 
inches. It is placed between two or three thicknesses of blanket, upon 
which the infant lies in its basket. Three grades of heat can be obtained, 
according to the amount of electricity turned on. 

This mode of handling premature infants has been given a thorough 
trial in the Babies’ Hospital and has been found to fulfil the indications 
with children as small as three pounds and as young as seven months 
quite as well as the incubator, at the same time being free from its 
dangers. It has not even been‘necessary, though perhaps desirable, to 
raise the general temperature of the room. But these patients, when 
kept in the ward at ordinary temperature, have maintained an even 
body temperature much more uniformly than I have seen with any other 
method—the incubator included. 

Premature infants should be disturbed as little as possible. The body 
should be oiled, and fresh cotton applied about once in three days. The 
feeding may be done without removing the child from its bed. 

Incubators.—The essential things in an incubator are means of main- 
taining a uniform temperature and efficient ventilation; since the dan- 
gers of infection are great, absolute cleanliness is indispensable. The 
temperature for the youngest and most delicate infants should be from 
90° to 95° F.; for those somewhat older and stronger, from 85° to 
90° F. Ventilation is much more easily secured 
when the air admitted to the incubator is con- 
siderably below these figures, or not above 60° 
or 65° F. The incubator should therefore stand 
in a large cool room or communicate with the 
outside air. A thermostat attachment is a great 
advantage, as is also filtration of the air through 
cotton. Metal construction allows greater clean- 
liness and more complete disinfection. The in- 
eubator of Lion (Nice) seems to fulfil all these 
requirements better than any other yet con- 
structed. A similar one is shown in the illus- 
tration. It is necessary to watch not only the 
temperature of the incubator, as registered by 
a thermometer beside the baby, but the rectal 
temperature should be taken every few hours; 
fluctuations between 97.5° and 100.5° F. are 

Past inenhare unimportant. If the variations are much wider, 

the temperature of the apparatus should be 
modified accordingly. On account of the difficulties and dangers inherent 
in small incubators, Escherich has devised an “incubator room” in 


* Obtained of Simplex Electric Heating Co., 39 Cortlandt Street, New York. 


THE CARE OF PREMATURE AND DELICATE INFANTS. 13 


which several infants can be accommodated. It is four by eight feet, 
and six feet high. The nurse can enter this, and thus the removal of the 
child for feeding or any other purpose is avoided. 

Every incubator baby requires close and constant attention, and re- 
sults depend upon nothing so much as the intelligence and watchfulness 
of the nurse. In hospitals with nurses skilled in this 
particular line of work, excellent results are obtained ; 
but outside of such institutions, with the usual obstetric 
nurse, the chances of failure are many. The incubator 
requires practically the entire time of one person by 
night and by day. No matter how carefully constructed, 
perfect ventilation is difficult to maintain, and with 
the infant’s imperfectly expanded lungs attacks of as- 
phyxia are very likely to occur. A cylinder of oxygen 
should be at hand for use in such emergencies. Taking 
everything into consideration, I am not inclined to rec- 
ommend the use of the incubator except in institutions. 
Elsewhere the difficulties and dangers are so many and 
so great that in the majority of cases I believe better 
results will be obtained with the other means mentioned 
of maintaining body heat, particularly the electric pad. 

Feeding.—The feeding of the premature infant is 
not less important than the maintenance of heat and 
proper ventilation. Infants at eight months and those 
weighing five pounds or thereabouts can usually be made 
to take the breast after the first few days. Few below 
this age or weight will do so. Some will suck from a 
bottle, but the majority must be fed by other means. egret wa 
A medicine dropper may be used, or the Breck feeder 
(Fig. 2); the smallest and feeblest, however, must be fed by gavage, 
using a funnel and small rubber catheter. The food should be slowly 
given; if rapidly, some is liable to be regurgitated, and this may produce 
attacks of asphyxia or even an aspiration pneumonia. The quantity 
of food and frequency of feeding will depend upon the size and age of 
the child. A seven months’ baby weighing three and a half pounds 
should have, for the first twenty-four to thirty-six hours, only water, 
one to three teaspoonfuls every hour. Then regular food, half an ounce 
every hour, gradually increased to an ounce every hour and a half at the 
end of two weeks, and an ounce and a half every two hours at the end 
of three or four weeks. Artificial feeding I have not found very success- 
ful with premature infants. With some of the larger and more vigorous, 
cow’s milk modified according to the directions given in the chapters 
on Infant Feeding gives good results. I have once succeeded with a 
child of three pounds two ounces. For most of them under four and a 
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half pounds, breast milk is essential. The mother may furnish milk in 
a few cases if the child is born near term; and occasionally at eight 
months, but seldom earlier, so that a wet nurse must usually be depended 
upon. If the mother’s milk is to be used, unless the child is very vigor- 
ous, it is better to pump her breasts and feed the baby with the dropper, 
in order that one may know exactly how much the child is getting; since 
acute inanition from nursing upon breasts which have little or no milk 
is not an uncommon experience. In choosing a wet nurse it is not 
necessary that her child be a very young one. Since the milk must 
always be diluted at first, that of a woman whose child is between two 
weeks and two months old may answer. The milk is at first diluted 
with an equal amount of a 5-per-cent solution of milk sugar. The 
milk of a wet nurse will usually diminish rapidly in amount, and often 
change in quality when her breasts are pumped continually; it is there- 
fore better in most cases to have her nurse her own child at the same 
time, either wholly or in part, for a few weeks, until the premature 
infant is able to take the breast. 

The results with premature babies will depend very much upon how 
soon after birth they receive proper care. If an incubator is to be 
used it should be in readiness, so that the child can be put into it 
as soon as it is breathing properly. If the incubator is not employed 
until the child is several days old and is losing rapidly, the chances 
are poor. The age and vigour of the infant are of the greatest impor- 
tance in estimating the chances of survival. The following table gives 
Tarnier’s statistics, showing the percentage of premature infants saved 
during a period of five years without the incubator, and during the 
succeeding five years with the incubator; also the percentage saved at 
the Sloane Hospital (New York), as published by Voorhees: * 


Tarnier saved . Voorhees | Voorhees saved 

AGE. without incu. | atnier saved | saved with | excluding cases 
ras with incubator. | incubators. dying a few 

; hours after birth. 


BornsatiGm mongns,eeeie snes 0:0 16:0 ws Noes 
eG CPt lant ecene O15 36°6 22-0 66:0 
AL eT ea tate 39-0 49°8 41:0 71-0 
CB a ye Ss RAT OG 54:0 77°0 75°0 89-0 
fe fe Se Cees 78°0 88-8 70°0 91-0 
oe ima) eran ea 88:0 96-0 iA aie 


Results will improve with the experience of the physician in the feed- 
ing and care of these very sensitive patients. Much is yet to be learned 
about them. 


* Archives of Pediatrics, May, 1900. An excellent article on the Care of Prema- 
ture Babies in Incubators. 


CHAPTER II. 
GROWTH AND DEVELOPMENT OF THE BODY. 


OBSERVATIONS upon growth and development are of the utmost im- 
portance during infancy and childhood. Only by this means are very 
many diseases detected in their incipiency. Early recognition carries 
with it in most cases the possibility of checking such pathological proc- 
esses as, if allowed to go on, may affect the health not only in infancy 
but even throughout life. 

By familiarity with what is normal, detection of the abnormal soon 
becomes easy. Investigation in regard to these subjects should be made 
a part of the physical examination of every child. 


WHIGHT. 


The weight of the infant is the best means we have to measure its 
nutrition. It is as valuable a guide to the physician in infant feeding as 
is the temperature in a case of continued fever. Although the weight is 
not to be taken as the only guide to the child’s condition, it is of sueh 


Fig. 8. Fig. 4. 


importance that we cannot afford to dispense with it during the first two 
years. It is a great advantage to keep up regular observations during 
childhood. 

Weekly weighings should be made for the first six months, bi-weekly 
for the rest of the first year, and monthly during the second year. Deli- 
eate children should be weighed even more frequently. Satisfactory 
scales of moderate price for domestic use are sold in most of the 
shops as “ Infants’ Scales” (Fig. 3). These weigh up to twenty-four 

15 
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pounds and indicate ounces. For hospital use and for very fine observa. 
tions more accurate scales are needed. In Fig. 4 are shown the scales I 
employ; they weigh up to sixty-one pounds and indicate half ounces.* 

Weight at Birth The following figures are taken consecutively in 
nearly equal proportion from the records of the Nursery and Child’s 
Hospital, the Sloane Maternity, and the New York Infant Asylum, and 
include only full-term children : 


Average weight of 568 females............... 7°16 lbs. (8,260 grammes), 
f a SEDs Sisco otiaoomce C6ls 6 7°55 “ (8,400 ss ). 
us i 15S InGaMts er caterer evetepteeiele re 7°35 “ (8,880 ce ): 


Weight Curve during the First Few Weeks.— The accompanying 
chart represents the variations in weight for the first twenty days. These 
observations were made upon one hundred healthy, nursing infants, fifty 

males and fifty fe- 


DAILY WEIGHT CHART. males, at the Nursery 
NOIRE Sree ee Date of Birth, 189 and Child’s Hospi- 
Gms,|Lbs.| 1] 2] 3] 4/5] 6| 7] 8| 9 |10|11|12/13/14]15/16|17\18/19|20] tal. The children 
mae ‘a | were weighed daily 
iso | 034 a during the period 
4200 | 914 - of observation. The 
pect oe average weight at 
Ey So | birth was 7-1 pounds. 
$746 | x7 The curve shows a 
3630) 8 very marked loss of 
Sat weight on the first 
< - | | day and a slight loss 
ataoloe : on the second day, 
3060 | 6% + t the lowest point be- 
shee |e ing touched at the 
a 6 i_| beginning of the 
melee | | third day; but from 
2490 | 54 f this time there was 
ene a steady gain. The 


average initial loss 
in these cases was 
ten ounces, being in each sex exactly eleven per cent of the body weight. 
In eight hundred and thirty-five cases, however, including those above 
mentioned, the average loss was nine and a half ounces. The loss of the 
first days is chiefly due to the discharge of the meconium and urine, but is 
in part from the excess of tissue waste over the nutriment derived. from 
the breasts. After the third day, coincident with an abundant secretion 


Fia. 5.—Weight curve of the first twenty days. 


* These are made by the Howe Scale Company. 


WEIGHT CURVE OF THE FIRST YEAR. iy 


of milk, there is a steady, daily increase in weight. If the milk is very 
scanty or is wanting altogether, the loss in weight continues. 

The birth-weight of nursing children who thrive normally is regained 
on the average on the tenth day. The most frequent deviation from the 
normal curve consists in a continued loss or stationary weight after the 
third day. This may be due to acute illness, such as bronchitis, diarrhea, 
pyzmia, or hemorrhage, but in the majority of cases there is a disturbance 
of nutrition from improper or insufficient food. This is quite as likely to 
be the case in nursing infants as in those who are artificially fed. Under 
these circumstances the loss may continue indefinitely, and it may be slow 
or rapid according to the character of the nursing or feeding. 

The weight curve of infants who are artificially fed, even though they 
are strong and vigorous and the feeding properly done, rarely follows for 
the first month the same lines as that of nursing infants. We usually 
see an initial loss which is about the same as in nursing infants, then a 
period of nearly stationary weight lasting from one to two weeks. After 
this the steady regular gain begins, and is quite equal to that of nursing 
infants. This period of stationary weight is to be expected while the 
infant is becoming accustomed to his new food. The chief danger at this 
time is that the physician, because there is no gain, may be led to increase 
either the strength or the quantity of the food so rapidly as to upset the 
child’s digestion. 

There are cases in which ari excessive loss of weight during the first 
three or four days is associated with an elevation of temperature, but 
without any other evident signs of disease. Both the fever and the rapid 
loss in weight are to be looked upon as due to the same cause—inani- 
tion. This will be more fully considered in the chapter devoted to that 
subject. 

Excessive loss in weight during the first few days from any cause 
whatsoever, seriously handicaps an infant during the first weeks of its 
life. The great importance of this has not been sufficiently appreciated. 
Loss in weight after the third day is an indication for food in addition 
to that derived from the breast. 

Weight Curve of the First Year—The curve of the accompanying 
chart is made up from complete weight charts of one hundred healthy 
nursing infants who were thriving and weighed every week, and the in- 
complete charts of about three hundred other infants. There are repre- 
sented in round numbers about ten thousand observations on children 
under one year. The period of most rapid increase is during the first 
three months. It is slowest from the sixth to the ninth month. This curve 
is not to be regarded as a normal line, like the normal line of the tempera- 
ture chart, but as an average line. An infant who is at birth a pound 
above the average may keep this distance above the line for the whole 
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year; another weighing one pound less than the average may be as far 
below it. Girls throughout the year are on ‘the average half a pound 
lighter than boys. No single child exactly follows the line all the way, 
but it is surprising how close to it a very large number of the cases come. 

In artificially-fed infants—provided the feeding is properly done—the 
curve does not differ essentially from that of breast-fed infants, excepting 
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Fie. 6.*—The weight curve of the first year. 


in the slower gain of the first month, although this difference is usually 
made up before the sixth month is reached. 

At the end of the first year the average child weighs nearly three times 
as much as at birth. Perfect health during the first year is consistent 
only with a steady gain in weight. A child may not always gain rapidly, 
but it should gain steadily, and if it does not, something is wrong. All 
the conditions surrounding the infant should be investigated, but espe- 
cially the food. One should not be satisfied unless the average weekly 
gain during the first six months is at least four ounces. In the second 
six months it may be slightly less. Asa rule a child who gains regularly 
in weight is thriving; an exception must, however, be made in the case 
of some infants who are fed chiefly upon carbohydrate foods. 


* Blank weight charts are made by Geo, L. Goodman & Co., Pearl Street, New York. 
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Weight from the Second to the Fifth Year.—Comparatively few obser- 
vations have been published upon the weight during this period. From 
three hundred and seventy-two personal observations it appears that the 
gain is about six. pounds during the second year, about four and a half 
during the third year, and about four pounds during the fourth year: the 
actual weights are given in the large table (page 20). During this period 
the gain is rarely steady even in the second year. With most children it 
is slowest or the weight is stationary in the summer months, while the 
most rapid increase is usually seen in autumn. Throughout this period 
the girls gain in about the same ratio as boys, but remain on the average 
nearly one pound lighter. During almost every illness, no matter of what 
character, the gain in weight ceases, and usually there is a loss, the rapid- 
ity and extent of which are somewhat proportionate to the severity of the 
attack; but it is always much more rapid in diseases of the digestive tract 
than in any other form of illness. 

Weight of Older Children.—The weights given in the table of children 
from five to fourteen years are from Bowditch. Observations were made 
upon children of American parentage in the public schools of Boston— 
upon 4,327 boys and 3,681 girls.* It is to be remembered that these 
weights include the ordinary clothing, while those below five years are 
without clothing. 

The slowest gain is from the fifth to the eighth year, when it is about 
four pounds a year. From the eighth to the eleventh year it rises to about 
six pounds a year. Up to the eleventh year the two sexes gain in about 
the same ratio. From the eleventh to the thirteenth year the girls gain 


* W. T. Porter has published (1894) observations made upon 14,744 children of Amer- 
ican parentage in the public schools of St. Louis. His figures show quite a variation 
from those of Bowditch, and are as follows: 


BOYS’ WEIGHT. GIRLS’ WEIGHT. 

SSE. Kilos. Pounds. Kilos. Pounds. 

é 19°66 43-2 18-76 41°3 
eee wearer 47-7 20:82 45°8 
i ee ee oe 23°91 52:6 22-71 50-0 
“hy CS ene ee aaa 26-08 57:4 25-07 55-1 
HO 28-49 62°7 27-43 60°3 
TG), CS a a el 31-26 68°8 29-93 65°8 
(Glee eee er aon 33°45 "3-6 33°17 73-0 
Se GL ORO 35°96 79-1 38-29 84:2 
Vi LL ee 40°34 88-7 43°12 94:9 
Tike To. Se Stele Oe 47°25 103-9 46°90 103-2 
JS Oa 52-10 114°6 50-06 110-1 


+ The average weight of the ordinary house clothing of school children, according 
to Bowditch, is at five years 2°8 pounds for both sexes; at seven years, 3°5 for both 
sexes; at ten years, 5°7 pounds for boys and 4°5 pounds for girls; at thirteen years, 7:4 
pounds for boys and 5:6 pounds for girls; at sixteen years, 927 pounds for boys and 81 
pounds for girls. This must be deducted from weights given to obtain the net weight, 
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much more rapidly, passing the boys for the first time and maintaining 
this lead until the fifteenth year, when again the boys pass them. 


Table showing Weight, Height, and Circumference of the Head and 
Chest from Birth to the Sixteenth Year.* 


WEIGHT. HEIGHT. CHEST. HEAD. 

| 
AGE. Sex. Porida,/| (Kdlossi\ inehed Om. Inches.| Cm. | Inches.| Cm. 
Sh Boys.| 7°55| 8:43| 20-6 | 52°5| 18.4 | 34.2|18-°9 | 35-5 
Irth......+- Girls. | 7°16! 326 | 20-5 | 52-2 | 13-0 | 33-2 | 18°5 | 34-5 
Benth Boys.| 16:0 | 7:26] 25-4 | 64°8|16°5|42-0|17°0 | 43-5 
months ..--! Girls, | 15-5 | 7:03 | 25-0 | 63-6 | 16-1 | 41-0 | 16-6 | 42-2 
Boys. | 20°5 | 9:29] 29:0 | 73°8|18:0/45°9|18-0 | 45-9 
12 months.... Give 19-8 8°84 | 28-7 73-9 | 17-4 | 44-4 | 17-6 44°6 
Boys. | 22:8 |10°35| 30-0 | 76°3/18°5|47:1|18°5 | 47-1 
18 months...) Girls, | 22-0 | 9°98] 29-7 | 75-6 | 18-0 | 45-9 | 18-0 | 45-9 
5 Boys. | 26-5 |12°02| 32-5 | 82°8|19°0|48-4/18-9 | 48-2 
YEMS bo owt Girls. | 25-5 11°56 | 32-5 82°8 | 18°5 | 47-0 | 18°6 | 47:2 
: Boys. | 31:2 |14:14| 35-0 | 89-1] 20-1|51-1|19°3 | 49-0 
\Ehisbhs o000¢ Girls. | 30-0 | 18°60 | 35-0 89:1 | 19°8 | 50°5 | 19-0 | 48.4 
ee Boys. | 35:0 |15°87/| 38-0 | 96:7] 20°7| 52°8/19°7 | 50.3 
years....... Girls. | 34-0 | 15°41 | 38-0 | 96-7] 20-5 | 52°2 | 19°5 | 49.6 
ae Boys. | 41:2 |18°71] 41-7 |106-0 | 21°5 | 54°8/20°5 | 52.2 
years....... Girls. | 39-8 | 18°06 | 41-4 | 105-3 | 21-0 | 53-5 | 20-2 | 51.3 
Pete Boys. | 45-1 | 20°48 | 44-1 | 112-0 | 28-2] 59-1].......]...... 
years....... Girls, | 43-8 | 19°87 | 43-6 | 110°9 | 22°8 } 58-3 |.......|...... 
ee Boys. | 49:5 |22-44] 46-2 |117-4| 28-7] 60-6|.......|...... 
years....... Girls. | 48-0 | 21°78 | 45:9 | 116-7 | 28-3 | 59°5 |.......|...... 
ee Boys. | 54°5 |24°70| 48-2 |122-3|] 24 4/ 62-2|.......]...... 
years....... Girls. | 52°9 | 24:01 | 48-0 | 122-1 | 23-8 | 60-8 |.......|...... 
ee Boys. | 60:0 |26°58| 50-1 |127°2| 25-1| 63°9|.......|...... 
o JOON «+++ | Girts | 57-5 | 26°10] 49-6 | 126-0: | 24-5 1 GS-Bale ce eae 
vanes Boys. | 66°6 | 30-22] 52-2 | 182-6 | 25-8 | 65-6 | 21:0 | 53-5 
SEND sooae Girls. | 64-1 | 29°07 | 51-8 | 1381°5 | 24-7 | 63-0 | 20-7 | 52:8 
Boys. | 72:4 | 32°83 | 54-0 | 187-2 | 26-4| 67-2 |.......|...... 
11 years...... Girls. |~70-3 | 31°87 | 53-8 | 186-6 |-25-8 | 65°8|.......|...... 
ieee Boys. | 79°8 |86-21| 55-8 |141-7|27-0| 68-8|.......|...... 
FOARSeo- +! Girls, | 8t-4. | 86°90. | B71 |'145-2 | 96-8 688-1. ew, ele 
Boys. | 88°38 | 40°04] 58-2 |147-7| 27-7] 70-6|.......|...... 
18 years...... Girls. | 91-2 | 41-36 | 58-7 | 149-2 | 98-0 | m1-3 1000. 
Boys. | 99°38 | 45:03 | 61:0 |155-1| 28-8 | 73°3|....... Re 
14 years...... Girls. | 100°3 | 45:50 | 60°83 | 153-2 | 29-2 | 74:1 |.......|...... 
{55a Boys. | 110-8 | 50°26 | 63-0 | 159-9 | 30-0| 76-6 |21°8 | 55-5 
“--+*-! Girls, | 108-4 | 49-17 | 61-4 | 155-9 | 30°3 | 76-8 | 21°5 | 54-8 
Boys. | 123-7 |56-09| 65-6 | 166-5 | 31:2 | 79-2 |.......|...... 
16 years...... Girls. | 113-0 | 51-24 | 61-7 | 156-7 | 30-8 | 78°8 |.......1...... 


* The observations of Boas (Science, April 12, 1895) upon 4,819 children over six 
years old show that first born exceed children born at a later period both in height 
and weight, 
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HEIGHT. 


The figures showing the height at different ages are given in the fore- 
going table. The measurements of infants at birth are taken in about 
equal numbers from the records of the New York Infant Asylum and 
the Sloane Maternity Hospital. They were made upon full-term infants. 


Average length of col males.....2...0ce.- > 6 20°61 inches (52°5 em.) ; 
oi < elilefemm al OScccconeruertera caret eters CORA (en een (Oziomean)ie 
cS a AAR INT AINGS 1 ys opened Slovo 20704n eo (O2<35) * 


The most rapid gain in length is in the first year. During this period 
the child grows on an average a little over eight inches (21 cm.). This 
gain is usually, but not always, proportionate to the increase in weight. 
During the second year the average increase is three and a half inches (9 
em.). From this time on the rate of increase is quite uniform in both 
sexes until the eleventh year, it being between two and three inches a 
year. ; 

After the eleventh year in girls and the twelfth in boys the growth is 
much more rapid. In height the girls exceed the boys at the twelfth and 
thirteenth years for the only time in their growth. 

In the figures given in the preceding table those of five years and over 
are taken from Bowditch, the observations being made upon the same 
children as those whose weights were taken. The observations from six 
months to four years inclusive are from original sources, and are drawn 
from about five hundred cases. The height much more than the weight 
of children is modified by hereditary influences. 

Rachitic children during infancy and early childhood are, as a rule, 
shorter than others. I have frequently measured such children during 
the third year who were six inches below the avetage for that age. The 
effect of malnutrition upon the length of the body is much less than on 
the weight. 


GROWTH OF. THE EXTREMITIES AS COMPARED WITH THE TRUNK. 


At birth the trunk is relatively long and the extremities short. Sub- 
sequently the growth of the extremities is much more rapid than that 
of the trunk. Thus I have found at birth the length of the lower ex- 
tremities (measuring from the anterior superior spine of the ilium to 
the sole of the foot) to be forty-three per cent of the length of the body; 
at five years, fifty-four per cent, and at sixteen years sixty per cent. The 
above figures are from one hundred and fifty observations, which, although 
not numerous enough for exact percentages, are still sufficient to give a 
very good idea of the general relation of the length of the extremities to 


that of the body as a whole. 
4 
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THE HEAD. 


Circumference.—The average circumference of the head at birth in 
four hundred and forty-six full-term infants observed at the Sloane 
Maternity Hospital and New York Infant Asylum was as follows: 


Average circumference of the head, 231 males. . 13.90 inches (35.5 cm.); 
so et “« «215 females. 13,52" = GL ones) 


Wolal- cc. ct. ces garam 446 infants. 13.71 “ (85.0 “), 


The occipito-frontal measurement was the one taken. 

The growth of the head is most rapid during the first year, the in- 
crease being about four inches (10 em.). During the second year the 
increase is about one inch (2.5 cm.). From the second to the fifth year 
the growth is slower, being only about one and a half inches (4 cm.) for 
the three years. After the fifth year the increase in the circumference 
of the head is very slow (see table). 

Closure of the Sutures——The main sutures of the cranium are not 
commonly ossified before the end of the sixth month, and very frequently 
some mobility may be detected at the end of the ninth month. Distinct 
separation of the cranial bones after birth is abnormal. It is most fre- 
quently seen in premature and in syphilitic infants. 

Closure of the Fontanels.—The posterior fontanel is usually ob- 
literated by the end of the second month. The anterior fontanel un- 
der normal conditions closes on an average at about the eighteenth 
month. The usual variations are between the fourteenth and twenty- 
second months. At the end of the first year the fontanel is generally 
about one inch in diameter. An open fontanel at the end of the second 
year may be considered abnormal. ‘The closure of the fontanel is not 
always early in well-nourished children, nor is it always delayed in those 
suffering from malnutrition. In very rare cases the anterior fontanel 
may either be closed at birth or may close during the first few weeks of 
life. Closure of the fontanel by the middle of the first year is often seen 
in cases of arrested cerebral development. This indicates a serious con- 
dition, usually microcephalus. Closure of the fontanel in the early 
months of the second year may be due to the slow growth of the brain 
in a child suffering from general malnutrition but otherwise normal. 

In children with very large heads who exhibit no sign of rickets the 
fontanel is occasionally found open beyond the age of two years. By 
far the most frequent cause of delayed closure of the fontanel is rickets, 
in which condition it may be open up to the end of the third year. A 
large fontanel is one of the striking features of cretinism, and in un- 
treated cases is often seen as late as the eighth year or later. In infancy 
an open fontanel with a marked enlargement of the head should at once 
suggest hydrocephalus. There is an hereditary condition in which the 
fontanel remains open even to adult life. Two such cases in father and 
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son were shown me by Marie in Paris. In both there was also lack of 
union between the two portions 6f the clavicle. 

Shape of the Head.—The deformity which results from compression 
during labour usually disappears by the end of the first month. During 
the first year the head often becomes flattened at the occiput in conse- 
quence of the child’s lying too much upon the back. This is easily 
remedied by changing its position. A slight obliquity of the head may 


Fig. 7.—Premature ossification of the sagittal suture. Death at six weeks. 


vesult from a habitual position during nursing or sleep. A marked de- 
gree of obliquity is sometimes congenital, but usually disappears by the 
fifth or sixth year. 

The other abnormities in the shape of the head are chiefly due to 
rickets and hydrocephalus, more rarely to congenital malformations of 
the brain. They will be considered in the chapter devoted to these topics. 

Premature ossification of the sutures of the cranium occasionally gives 
rise to a very striking deformity of the head. I have seen two cases 
of such deformity from premature ossification of the sagittal suture. 
The heads in both cases were very narrow and long in the antero-poste- 
rior diameter. The forehead was narrow, prominent, and slightly pro- 
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jecting. The illustration on the previous page shows the skull of one of 
these cases. There is a complete obliteration of the sagittal suture. In 
this case there was a wide separation of the sutures at the junction of 
the parietal and temporal bones. 


THE CHEST. 


The figures showing the circumference of the chest at the different 
periods of childhood are given on page 20. The measurements up to 
and including five years are from personal observations, those from the 
sixth to the sixteenth are taken from Porter, and are drawn from obser- 
vations on 31,371 school children. The measurement of the chest is that 
taken midway between full inspiration and expiration, and at the level of 
the nipples. 

In the newly-born child the antero-posterior and the transverse diame- 
ters of the chest are nearly the same. As age advances, the transverse 
diameter increases very much more rapidly, so that the outline of the 
chest gradually assumes an elliptical shape, which it maintains during 
childhood. 

At birth, the circumference of the chest is about one half inch less 
than that of the head, but throughout infancy the two measurements 
are nearly the same. It is not until the third year that the average cir- 
cumference of the chest exceeds that of the head. According to Uffel- 
mann, the circumference of the head and the chest are the same until 
the twenty-first month in a robust child, and until two and a half years 
in an average child. The chest measurement in infants is always much 
modified by the amount of fat; but, after making due allowance for this, 
a large chest always indicates a robust child and a small chest a delicate 
one. If at any age the circumference of the child’s chest is found to be 
below the average, means should be taken, by gymnastics and other- 
wise, to develop it. 

Deformities of the thorax result chiefly from rickets, sometimes from 
empyema, emphysema, and cardiac disease; in older children, from lat- 
eral curvature of the spine, or from Pott’s disease. A peculiar deformity, 
usually congenital, but sometimes rachitic, is the funnel-shaped chest, the 
Trichter-brust of the Germans. It consists in a deep pit-like central 
depression at the lower end of the sternum. It is usually permanent. 


THE ABDOMEN. 


Throughout infancy the circumference of the abdomen is, as a rule, 
about the same as that of the chest. At the end of the second. year 
the measurements of the head, chest, and abdomen are very often identi- 
cal; after this time the chest measurement increases much more rapidly 
than the other two. Marked enlargement of the abdomen is seen in 
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many varieties of chronic intestinal disorders. It is, however, most 
marked in the tympanites which*so constantly accompanies rickets. 


MUSCULAR DEVELOPMENT, 


The first voluntary movements are usually in the fourth month, when 
the infant deliberately attempts to grasp some object placed before it. 
During the fourth month, as a rule, the head can be held erect when the 
trunk is supported. In many infants this is possible in the early part 
of the third month. At seven months a healthy child is usually able to 
sit erect and support the trunk for several minutes. 

In the ninth or tenth month are usually seen the first attempts to bear 
the weight upon the feet. At ten or eleven months a child stands with 
slight assistance. The first attempts at walking are commonly seen in 
the twelfth or thirteenth month. The average age at which children 
walk freely alone has been, in my experience, the fourteenth or fifteenth 
month. Quite wide variations are seen in healthy children. Very much 
depends upon the surroundings. I have known infants to walk at ten 
months and many others not until seventeen or eighteen months, although 
showing no evidences of disease, and although their development had not 
been retarded by previous illness. A very marked difference is seen in 
different families of children with respect to the time of walking. 

The physician is often consulted because of backward muscular devel- 
opment, most frequently because the child is late in walking. General 
malnutrition, or any other severe or prolonged illness, may postpone for 
several months this or any of the other functions mentioned. When 
there is no such explanation of the backwardness, a child who does not 
hold up its head, sit alone, or make efforts to stand or walk at the proper 
time, should be submitted to a careful examination for a cerebral or spinal 
paralysis, but especially for rickets which is the most frequent explanation 
of the symptoms. 

Contrivances for teaching infants to walk are unnecessary, and their 
effect may even be injurious. An infant should be allowed the greatest 
possible freedom in the use of its limbs. It should not be restrained 
from walking when inclined to do so, nor continually urged to walk when 
no voluntary attempts are made. Nothing short of mechanical restraint 
will prevent a healthy child from walking or standing when it is strong 
enough to do so. 


DEVELOPMENT OF THE SPECIAL SENSKES.* 


Sight.—The newly-born infant avoids the light. Its pupils contract 
in a light room, and if a bright light is brought before the eyes they 


* For many of the facts in this paragraph Iam indebted to Preyer’s The Senses 
and the Will, American edition, 1888, D. Appleton & Co. 


26 GROWTH AND DEVELOPMENT. 


close. During the first few weeks the infant indicates by every sign that 
‘excessive light is unpleasant. As early as the sixth day the eyes will 
sometimes follow a light in the room, and the child may even turn the 
head for this purpose. The muscles of the eyes of the newly-born infant 
act irregularly and not in harmony. Co-ordinate action for general pur- 
poses is not established until about the end of the third month. Even 
after this time inco-ordinate action is occasionally seen. ‘The eyelids also 
move irregularly, and are often partly separated during sleep. The cornea 
is but slightly sensitive during the first weeks. In Preyer’s child it was 
not until the third month that the lids closed when the water in the bath 
touched the lashes or the cornea. ‘The recognition of objects seen is usu- 
ally evident in the sixth month. 

It is important that the room in which the newly-born child is placed 
should be darkened, and that for the first few weeks the eyes should be 
protected against strong light. 

Hearing.—For the first twenty-four hours after birth infants are 
deaf. This deafness sometimes persists for several days. It is believed 
to be due to absence of air from the middle ear and to swelling of the 
mucous membrane which lines the tympanum. With the movements of 
respiration, air gradually finds its way into the middle ear, and the swell- 
ing subsides during the first few days. After this the hearing gradually 
improves, and during the early months of life it is very acute. The child 
starts at the slamming of a door, and even moderately loud noises will 
waken it from sleep. By the end of the second month it will sometimes 
turn its head in the direction from which the sound comes, and by the 
end of the third month this will usually be done. Demme found, in 
observations upon one hundred and fifty infants, that the voices of parents 
were recognised on an average at three and a half months. 

Not only are the ears unusually sensitive to sound in infancy, but 
the impression produced upon the brain is often marked—very loud 
sounds causing great fright, and sometimes even, it is reported, convul- 
sions. 

Touch.— Tactile sensibility is present at birth, but is not highly devel- 
oped except in the lips and tongue, where it is very acute for the obvious 
necessity of sucking. After the third month it is fairly acute over the 
surface of the body generally. Two especially sensitive areas, according 
to Preyer, are the forehead and external auditory meatus. 

Sensibility to painful impressions is present in early infancy, but very 
dull as compared with later childhood. 

Temperature is also distinguished. This recognition is especially 
acute in the tongue. A young infant is often seen to refuse to take 
the bottle because the milk is only a few degrees too cold or too 
warm. 

The localization of sensory impressions comes later, probably not much 
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before the middle of the sixth month, and is very imperfect throughout 
the first year. 

Taste.—This is highly developed, even from birth. According to the 
experiments of Kussmaul, the ability to distinguish sweet, sour and bit- 
ter, exists in the newly-born child—sweet exciting sucking movements, 
and bitter, grimaces. A young infant detects with surprising accuracy 
the slightest variation in the taste of its food, and the smallest difference 
is often enough to cause it to refuse its bottle altogether. Sweet sub- 
stances are always easily administered, and in combination with sirups 
even very bitter substances can be given; but to aromatic powders and 
elixirs he usually objects. 

Smell.— Obseryations upon the sense of smell in newly-born infants 
are few and not altogether conclusive. Kroner’s experiments appear to 
show that smell is present in the newly born. It has been noted to be 
especially acute in infants born blind. The sense of smell is developed 
much later than the other senses. Detection of fine differences in odours 
is not acquired until quite late in childhood. 


SPEECH. 


There is a very wide variation in children with reference to the time 
of development of the function of speech. Girls, as a rule, talk from two 
to four months earlier than boys. ‘Towards the end of the first year the 
average child begins with the words “ papa,” “mamma.” By the end of 
the second year it is able to put words together in short sentences of two 
or three words. Progress in speech from this time is very rapid, each 
month showing great improvement. Names of persons are commonly first 
acquired, then the names of objects. Next to this the verbs are learned, 
and then adverbs and adjectives. Conjunctions, prepositions, and articles 
follow in order, and last of all the personal pronouns. 

If a child of two years makes no attempt to speak, some mental defect 
may usually be inferred. 


DENTITION. 


The teeth are enclosed at birth in dental sacs which are situated in 
the gums. Superficially they are covered by the submucous connective 
tissue and the mucous membrane; the dental sacs rest in depressions in 
the alveolar process of the jaw. The tooth grows in length mainly as the 
result of the calcification of its roots, and being thus fixed below, it pushes 
upward towards the mucous membrane. This growth undoubtedly goes 
on steadily from birth until the tooth pierces the gum. 

The deciduous or milk teeth are twenty in number. The time at 
which they appear is subject to considerable variation even under normal 
conditions. The following is the order and the average time of appear- 
ance of the different teeth; 
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(1) Two lower central incisors...........+.++++s+0++5- 6 to 9 months. 
(2) Four upper incisors ..........-2+---+1+seeeeeeeee Secale ss 
(3) Two lower lateral incisors and four anterior molars, 12 “ 15 o 

(4) Hour canines. vc: ols oe sete se os rie cee reine 1S ee Zan Bass 
(5) Four posterior molars .......-..+2+ss+eeseeeeeees RAT 30. 
At 1 year a child should have...........0-.-eeeeeeeeeeeee 6 teeth. 
Atit “ cs ee eB Ween ens AAS racic OTS OG 2 ee 
At2 years “ S AOD) OOO N ARO ROD Caer air iG) use 

At 24 “ & oe S65, ok stajtas Seapets Redeye Lee Aenea Ree 205 


Quite wide variations on both sides of the average are common, and 
are not always easy of explanation. In many cases it seems to be a family 
idiosyncrasy, since in the different members of a family the teeth are 
apt to appear at about the same time. I know one family in which no 
less than three members of three successive generations were born with 
teeth, and in most of the other members the first teeth appeared in the 
third or fourth month. The order in which the teeth appear is much 
more regular than the time of their appearance. Slight variations are 
exceedingly common, but marked irregularities in the order of the appear- 
ance of the teeth are the rule in idiotic children or those suffering from 
slighter mental defects. 

The teeth may pierce the gum without any local manifestations. Very 
frequently, however, just before a tooth comes through there is noticed a 
moderate swelling and redness of the mucous membrane of the gum over- 
lying it, and to a slight degree this may affect the general mucous mem- 
brane of the mouth. This condition may be accompanied by a little fret- 
fulness and increased salivation, or both of these may be entirely wanting. 
These symptoms usually disappear when the tooth has pierced the gum. 
The symptoms of difficult dentition will be discussed in connection with 
Diseases of the Mouth. 

Infants may be born with teeth; this is, however, an exceedingly rare 
occurrence. It is almost invariably one of the lower central incisors that 
is present. In case this interferes with nursing, or if it is very loosely 
attached to the gum, it should be extracted, but under other circumstances 
it should be allowed to remain, since, if it is removed, a second tooth is 
not likely to appear in its place in the first set. It is not at all uncommon. 
for the first teeth to appear in the fourth month. Such teeth, in my 
experience, do not usually differ in character from those appearing later, 
unless they are in children who are syphilitic. Syphilitic children are 
rather prone to early dentition, and under such circumstances rapid and 
early decay is likely to take place. Nursing infants are, as a rule, a little 
earlier in their dentition than those artificially fed. 

Delayed dentition is usually due to rickets. However, in many healthy 
infants no teeth appear before the tenth month; and I have occasionally 
seen the first ones at thirteen months in those who seemed perfectly 
healthy and showed no other evidence of rickets. On the other hand, it 
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is by no means invariable that dentition is late in rachitic children. 
The latest dentition is seen in cases of cretinism. In such children it 
is not rare for the first teeth to appear as late as the eighteenth month. 
I have seen one child two years old with but two teeth. As a rule, 
dentition and ossification of the bones of the head go on in a corre- 
sponding manner ; where one is early the other is likely to be rapid, and 
conversely. 

Provided an infant is well nourished and thrives properly for the first 
six or eight months, the eruption of the teeth is likely to go on steadily 
after this time, even though the child may later have chronic indigestion 
or suffer from extreme malnutrition from any cause excepting rickets. 
If, however, the symptoms of malnutrition date from birth, dentition is 
almost invariably delayed. It is often a matter of very great surprise to 
see children who are markedly emaciated as a result of chronic indiges- 
tion or ileo-colitis and yet go on cutting their teeth regularly. I once 
had under my care a delicate infant of sixteen months, whose body length 
was twenty-eight inches and whose weight was less than nineteen pounds 
—almost exactly what they had been eight months previously—and yet 
he had thirteen good teeth. 

Eruption of the Permanent Teeth.—The first to appear are the first 
molars, which usually come in the sixth year, and hence the name six- 
year-old molars, which is applied to them. These appear posterior to the 
second molars of the first set. The following table from Forchheimer 
gives the average time of the appearance of the second teeth: 


HITS ERILO AES eet erncraers cberesdici ches sdee ae scedsakel i sishestieio alehe exere 6 years. 
FNAB ORES Soa cane e COIN OOO Oe Ch OCC Sti CIO ean oee TOO fe} 9 
TBI GUS Pic Sermre ara era een ne ee cca eee rcyecete eles steneVs eran’ ole ve clover» SESS TOs 
GamiMe Scene termite iced rete ote ern oraner Me vier seein ere vaste eye. « Pe OF ab CO 
Second einiol Arse sacar esas ce hein els wae sees balbials nC! ala, 
UM GPI RG MSTA ES. ches d bo MOR Cis ack BI kale Cr ce ncn orem Niétceaie Omens 


The incisors and canines replace the corresponding teeth of the 
first set. The eight bicuspids take the place of the eight molars of the 
first set. The molars of the permanent set appear back of the bicuspids, 
room being made for them by the growth of the jaw. As they grow 
and push upward they cause atrophy of the roots of the first teeth, 
and gradually cutoff their blood supply, so that they loosen and 
fall out. 

The place of dentition as an etiological factor in the diseases of in- 
fancy will be considered in the chapter on Difficult Dentition. 


CHAPTER III. 


PECULIARITIES OF DISEASE IN CHILDREN. 


IN many particulars disease in children differs from that of later life. 
These differences relate to etiology, pathology, symptomatology, diagno- 
sis, and prognosis. he greatest contrast to adult life is presented by in- 
fancy and early childhood. After seven years, children in their diseases 
resemble adults more than they do infants. 


ETIOLOGY. 


1. Inheritance is an important factor. The disease most frequently 
transmitted directly is syphilis. Occasionally tuberculosis and other in- 
fectious diseases have been conveyed directly from the mother to the 
child. In cases where no distinct disease is transmitted, children may 
inherit from parents constitutional tendencies, or a diathesis which may 
manifest itself in infancy, or in some cases not until later childhood. 
Under this head we may place the influence of rheumatism, gout, the 
various neuroses, and possibly alcoholism and insanity. In consequence 
of these conditions in parents, the child may inherit no definite disease, 
but simply a vitiated constitution. 

2. Malformations must be considered, particularly in the first two 
years of life. The most important of these, from a medical standpoint, 
are those of the heart, brain, and kidney. The various malformations of 
the mouth, nose, bladder, rectum, and genital organs belong more particu- 
larly to the domain of surgery. 

3. The Diseases or Accidents Connected with Birth.—Some of these are 
distinctly traumatie, like the meningeal hemorrhages. <A very large class 
are the infectious processes in the newly born. Infection usually takes 
place through the umbilical wound, more rarely through the skin or 
mucous membranes. This class includes pysemia, with its varied lesions 
in the brain, lungs, and serous membranes, erysipelas, ophthalmia, and 
tetanus. In the class of infectious diseases may also be included many of 
the varieties of pulmonary and intestinal diseases in the newly po and 
probably also some of the hemorrhagic affections. 

4. Conditions Interfering with Proper Growth and Development.— 
These are among the largest etiological factors in the diseases of infancy. 
They are improper food or feeding, unhygienic surroundings, and neglect. 

30 
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These may cause specific diseases, like rickets or scurvy, or may lead toa 
condition of general malnutrition or marasmus. In this way they become 
most important predisposing factors, in infancy, to the acute diseases of 
the gastro-enteric tract, and later in childhood, to functional nervous dis- 
eases. 

5. Infection.—'This has already been mentioned as an important factor 
in diseases of the newly born. The number of diseases in later life di- 
rectly traceable to this is very large, and is constantly increasing. Under 
this head should be included not only the well-known classes of infectious 
and contagious diseases, but also a very large number of varieties of infec- 
tion which as yet have not been differentiated, and the nature of which 
is but imperfectly understood. 


SYMPTOMATOLOGY AND DIAGNOSIS. 


In older children the symptoms of disease are very much the same as 
in adults, and similar methods of examination may be employed. What 
is really peculiar to children belongs especially to the first three years of 
life, before speech has developed. During this period the chief and al- 
most the sole reliance of the physician must be upon the objective signs 
of the disease. It is not so much that diseases in early life are peculiar, 
as that the patients themselves are peculiar. 

Two fundamental facts are always to be kept in mind: First, that the 
common pathological processes are comparatively few, being chiefly of 
the gastro-enteric tract, the lungs, and the brain, but that the variations 
in clinical types are almost endless; the second is, that in infants, on 
account of the susceptibility of the nervous system, functional derange- 
ments are often accompanied by very grave symptoms, and may even 
prove fatal in twelve or twenty-four hours, or there may be speedy and 
complete recovery after very alarming symptoms. In many of these 
cases the symptoms are so indefinite that an exact diagnosis is impossible 
during life, and even the autopsy may throw but little ight upon them. 

At the bedside it is of great assistance to the physician if he can keep 
in mind the most frequent forms of acute disease that are likely to be 
met with. In the first group, including those which are very common, 
may be placed acute indigestion and ileo-colitis, bronchitis, pneumonia, 
pharyngitis, and tonsillitis; in the second group, including those which 
are not quite so common, may be placed otitis and the acute infectious 
diseases—measles, scarlet fever, diphtheria, influenza, and malaria; in 
the third group, including the rarer forms of acute disease—meningitis, 
tuberculosis, rheumatism, and diseases of the kidneys. Under all circum- 
stances, the season, and the nature of the prevailing epidemic, if one 
exists, are to be considered. 

Tn the examination of a sick infant quite a different method is to be 
followed from that pursued with adults. Much information is to be gained 
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from a history carefully taken from an intelligent mother or nurse, and 
much more from a close observation of the child, whether asleep or 
awake, quiet or crying. 

The History —In view of the fact that but little information can 
be had from the patient, none at all in most cases, it is important to 
obtain from the mother or nurse as full and complete information as 
possible. A good history carefully obtained from an intelligent mother 
or nurse, puts the physician in possession of a fund of information 
about the patient which is of the greatest value, not only in arriving 
ata diagnosis in the illness for which he is consulted, but is exceed- 
ingly helpful in the future management of the child. He may thus 
know the individual peculiarities and special pathological tendencies. 
The laity attach great importance, and justly so, to advice from the 
physician who “ knows the child’s constitution.” Such a history should 
be taken at the first opportunity after the physician is placed in charge 
of a child, and with note book in hand, or half its value will be lost. 

Family History—This should begin with the parents, going farther 
back, if possible, in many cases of hereditary disease. One must know 
regarding tuberculosis, syphilis, rheumatism, or alcoholism, the gen- 
eral vigour of constitution and physical condition of both father and 
mother. Health during pregnancy and previous miscarriages are 1m- 
portant facts in the mother’s history. One should know the number 
of other children living and their general health, the number dead and 
from what causes. A knowledge of the surroundings in which the child 
has lived may be necessary to appreciate the chances of exposure to 
tuberculosis, malaria, and many other forms of infection. 

Patient’s Previous History——This should begin with birth. One 
should inquire whether the child was premature or born at term, regard- 
ing the character of the labour, whether natural or instrumental, tedious 
or complicated, the condition and vigour of the child at birth, primary 
respirations, early convulsions, and the nutrition during the early days. 
Next the methods of feeding should be taken up—how long entirely 
and how long partly breast fed, the date of weaning and the form of 
artificial feeding then employed. If the patient is an infant, and the 
problem presented is one of its nutrition, all the reliable data relating 
to the feeding should be obtained, even to the minutest detail. This 
may be wearisome and consume time, but in no other way can one appre- 
ciate the conditions present. The best idea of the child’s growth and 
development may be obtained from a weight record if one has been 
kept. If not available, one must depend upon general statements as 
to how the child thrived at different periods. The date of the appear- 
ance of the first teeth and the time and the order in which the teeth 
came, are significant. The general muscular development may be best 
determined by learning when the child could first hold the head erect, 
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sit alone upon the floor, bear the weight upon the feet, creep or walk 
alone; the mental development, by learning as to early recognition of 
mother or nurse, knowing the bottle, understanding the meaning of 
words, speaking in words or sentences. The muscular and mental devel- 
opment of a normal child during the first two years is a subject with 
which the physician should be familiar if he would detect early those 
differences, often slight at this age, in children whose development is 
backward owing to cerebral lesions. 

All previous attacks of acute illness of whatever character should be 
noted, particularly the infectious diseases—measles, scarlet fever, diph- 
theria, pertussis, and influenza—with dates and details as to duration, 
severity, and complications. One should learn whether the child is espe- 
cially prone to disorders of digestion or those of the respiratory system. 
Under the former head are included early difficulties in feeding, acute 
attacks of indigestion, diarrhcea, or dysentery, also chronic disturbances 
of the stomach or bowels; under the latter head, frequent catarrhal colds, 
earache or otitis, catarrhal croup, bronchitis, pneumonia, or pleurisy. 
Other points to be investigated relate to attacks of tonsillitis, operations 
for the removal of hypertrophied tonsils or adenoids, and previous dis- 
orders of the nervous system. In infants, particularly important are 
extreme restlessness, insomnia, convulsions, attacks of night terrors; 
in those who are older, hysterical manifestations, epilepsy, or chorea. 
Finally, one should know the date of successful vaccination. Inquiry 
should also be made concerning any recent exposure to infection in the 
community, school, or home. 

Present Illness.—One should first note the chief complaints as stated 
by mother or nurse. It is important to obtain as definite statements as 
possible as to the time when the child was quite well, and whether the 
onset of the illness was abrupt or gradual, and with what particular 
symptoms. In all digestive disorders one should know exactly concerning 
the child’s food at the time of the onset, its quantity, character, and 
preparation ; also any recent change in diet, the presence or absence of 
vomiting, and the condition of the bowels, whether loose or constipated, 
the frequency and character of the stools. General questions as to 
whether the bowels are regular or the stools normal are of no value, since 
the informant often is not capable of judging correctly. 

Nervous symptoms, like the others, should be elicited in response to 
direct questions regarding sleep, restlessness, moaning, crying out, or 
other evidences of pain, excitement, delirium, or convulsions, or unnatu- 
ral drowsiness. In any acute illness other important symptoms are fever, 
sweating, dyspnoea, cough, hoarseness, nasal discharge, and the amount 
and composition of the urine. 

The Examination.— With infants, quite a different method should be 
followed from that pursued with adults. It may well begin with: 
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General Inspection—What is learned in this way will depend almost 
entirely upon the acuteness of observation of-the physician, but much 
that is of value can be ascertained before the clothing is removed for the 
physical examination by simply watching the patient, whether asleep or 
awake, for several minutes. In acute disease, the following points should 
be noted especially : 

1. Nutrition and general development: whether the child is well 
nourished or the features pinched and wasted. 

2. The facial expression: whether it is bright and intelligent or dull 
and stupid, peaceful or anxious, quiet or disturbed, and whether the 
features are contracted from time to time, as if from pain. 

3. The character of the respiration: whether it is rapid or slow, easy 
or difficult; whether there is nasal obstruction, as indicated by snoring 
and mouth-breathing, suggesting in infants acute rhinitis, syphilis, or 
retro-pharyngeal abscess; in older children, diphtheria, scarlet fever, or 
adenoids. Marked dyspncea is usually accompanied by active dilatation 
of the ale nasi. 

4, The posture: whether the child lies upon the back, side, or face; 
whether the head is drawn back with general flexion of the extremities 
as in meningitis. 

5. The nervous condition: whether the child is restless, excitable, or 
drowsy and apathetic; if asleep, the nature of the sleep should be 
observed. 

6. The color of the skin of the face: whether pale or cyanotic; and 
the lips, whether fissured or excoriated. 

7. The amount of prostration: a practised eye can usually tell with 
older children whether the condition is grave or not, but infants not 
infrequently deceive even the most experienced observer. 

8. The cry: in conditions of restlessness or irritability, much infor- 
mation may be obtained from its character. It is important, but not 
always easy, to determine whether a child cries from fright, as at the 
approach of a stranger, from nervousness or bad training, from gen- 
eral irritability which may come from any acute disease, or from actual 
pain. The ery of fright is usually evident, because it comes with the 
physician’s approach and ceases when he goes away. Children of highly 
neurotic parents and those who have been much indulged and badly 
trained will often ery when anything out of the usual routine occurs. 
The cry of pain may be very distinctive; it may be sharp and acute and 
accompanied by some attempt at localization, as when a child puts his 
hand to an inflamed part, but in infancy the pain of acute inflammation 
is often indicated only by general restlessness and irritability. This is 
frequently true of acute otitis. The cry of pain is usually accompanied 
by contraction of the features and other evidences of distress. 

The cry of some diseases is quite characteristic, as the short, catchy 
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ery of acute pneumonia or bronchitis; the hoarse ery of laryngitis, 
whether catarrhal, membranousy or syphilitic; the feeble whine of ex- 
treme exhaustion or marasmus; the moaning cry of intestinal disease ; 
and the sharp cry of a child with scurvy whenever its bed or body is 
touched. 

Measurements.—These, though of greatest value in chronic diseases, 
particularly disturbances of nutrition, may be of assistance also in acute 
conditions. The important measurements are the circumference of the 
head, chest, and body. length. The circumference of the abdomen is at 
times important, but varies so much with the degree of distention that 
it is not significant as to the general development. The measurements 
and weight furnish reliable data which are not only of assistance in the 
diagnosis of existing disease, but if recorded are useful for future com- 
parison. 

In taking the circumference of the head the largest measurement 
(over the occipital and frontal eminences) is preferable. The measure- 
ment of the chest is usually taken over the nipples. The body length 
of infants is best taken with a tape as the child lies upon his back upon 
a table or a firm bed. For older children, a special measuring stick is 
convenient. 

To estimate properly the significance of measurements they should 
be compared with the normal averages and with each other. It should 
be remembered that the head is normally larger than the chest until near 
the end of the second year; after this time, with a normal development, 
the chest should be larger. Any great disproportion between the size 
of the head and chest is suggestive of disease. The large head and the 
small chest belong especially to rickets. The measurements form impor- 
tant means of recognizing early such abnormalities as cretinism and 
achondroplasia, the variations often being marked before the other symp- 
toms are prominent. One who forms the habit of taking regular meas- 
urements soon appreciates the variations from the normal, and gains 
great assistance from these data. Such a record made from year to 
year in children whose development is in any way abnormal is of great 
value in indicating what should be done in the way of exercise to correct 
faulty conditions. 

Vital Signs—pulse, respiration, and temperature.—The significance 
of these signs is not to be measured by adult standards, since the suscepti- 
ble nervous system of infants and very young children greatly exaggerates 
their reaction to all forms of acute infection. 

The rate, regularity, quality, and tension of the pulse should be noted. 
In young children, the rate of the pulse is of less importance than its 
force and quality. A slow, irregular pulse is always significant, and 
should suggest meningitis or brain tumor; an irregular pulse, when 
rapid, has no special significance. The pulse rate is much increased 
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from slight disturbances; the approach of the stranger or the examina- 
tion by the physician may cause it to rise 20 or 30 beats. In acute 
disease, a pulse rate of 150 is common, and 170 or 180 is often seen 
where other symptoms are not particularly severe. 

The rate, depth, and rhythm of respiration should be noted. The 
last often cannot be determined except by attentively watching the child 
for several minutes. In premature and very young infants a rather 
marked irregularity may be seen, often approaching the Cheyne-Stokes 
type. It is not to be taken as indicating a cerebral lesion, but seems 
rather to be due to the fact that the respiratory centre is not yet fully 
able to control the movements. Respiration of this type is seen only 
during the first weeks of life. Irregularity of rhythm at other times 
should suggest cerebral disease, usually meningitis. The respiration rate 
is proportionately greater in infants than in adults. In acute diseases 
of the lungs it not infrequently rises to 70 or 80, and occasionally it may 
be over 100 a minute. The rate is generally in proportion to the extent 
of the pulmonary lesion. 

The temperature of infants and very young children should be taken 
in the rectum, since groin or axillary temperatures are untrustworthy 
and those in the mouth difficult to obtain. Immediately after birth the 
temperature of the child is about the same as that of the mother, or a 
little higher. It falls from 1° to 3° F. in the course of the first few 
hours. Soon it again rises to 98.5° or 99° F. 

From a large number of personal observations upon healthy infants, 
I have found that the rectal temperature under normal conditions varies 
between 98° and 99.5° F.; occasionally the range may be as wide as 
97.5° to 100.5° F. in apparently perfect health. The heat-regulating 
centre in the brain acts only imperfectly in the young infant, and slight 
causes are enough to disturb the temperature. 

The temperature in infants is always higher than from corresponding 
causes in adults. Moreover, very high temperatures may be met with in 
cases not serious, and not infrequently when no explanation can be 
found even after thorough examination. In such cases the temperature 
seldom remains at a high point for more than a few hours. It is a 
continuous high temperature rather than a single rise which is significant 
of disease in infancy. Nothing is more perplexing to the young practi- 
tioner than the frequency with which a high temperature is seen in 
infants in cases of comparatively mild illness. 

It is common in chronic wasting diseases, in delicate infants and in 
those prematurely born, to find the temperature one or two degrees below 
the normal; 95° and 96° F. are of almost daily occurrence in hospitals, 
and much lower ones are not rare. Daily observations should be made 
with the thermometer in such conditions, just as in fever. 

Puzzling and apparently alarming temperatures are seen in infants 
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as a result of the application of_artificial heat. In one of my patients, 
an infant two days old, a temperature of 107° F. was caused by the 
close proximity of two large hot-water bags placed in the baby’s basket. 
The younger and feebler the child the more readily are such temperatures 
produced. 

Muscular and Mental Development.—The general muscular develop- 
ment is determined by seeing how well the child can hold up its head, 
sit alone, stand, or walk; the mental development in young infants by 
the intelligence of expression, the manner in which they respond to 
stimuli, the recognition of objects, fright at strangers, etc.; later in the 
first year, by the use of their hands, their understanding of speech, and 
their ability to pronounce words. 

Local Examination.—For the purpose of making a complete routine 
examination of an infant the entire clothing, with the exception of the 
napkin, should be removed, and the infant placed preferably upon the 
nurse’s lap upon a blanket. With older children the clothing may be 
removed and the body examined, one part at a time, but with all children 
it is essential that the examination be complete. A warm room is indis- 
pensable, and a table covered with a blanket in many respects better 
than the nurse’s lap, although the latter has usually to be employed. 
The local examination should be deliberate, the physician should pro- 
ceed cautiously, winning the child by gradual approaches, and avoiding 
excitement, force, or anything which may cause pain. 

Skin.—The skin should first be inspected for eruptions, and it is 
important that the entire eruption be examined in order that the distri- 
bution as well as the character of the lesion may be seen. It should 
be noted also whether the skin is dry or moist. Marked wrinkling or 
loss of elasticity of the skin is one of the best indications of loss in 
weight. Bedsores are more frequently seen over the occiput than over 
the sacrum, and any large veins should be noted. 

External glands should now be examined, especially the cervical, 
axillary, inguinal, and epitrochlear. The cause of a marked enlarge- 
ment of any of these groups should be sought in the skin or mucous 
membranes with which they are connected. Marked swelling of the 
cervical glands may indicate early diphtheria, scarlet fever, or a simple 
acute inflammation dependent upon a rhino-pharyngitis. Enlargement 
of the epitrochlear glands is especially significant of syphilis. General 
enlargement of all the glands to a slight degree is seen in most cases 
of malnutrition and in many acute infectious diseases. 

Head.—One should first note whether the sutures are ossified, un- 
naturally open, or separated; also whether the fontanel is closed or, if 
open, whether it is depressed or bulging. Prominences of the frontal 
or parietal regions when symmetrical are indicative of rickets. Irregular 
prominences of a smaller size, when present, are usually syphilitic. In 
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the newly born, a tumour on the head, if in the median line, may indicate 
an encephalocele; if limited to either the parietal or occipital bone it is 
usually a cephalhematoma. 

Eyes.—The condition of the conjunctiva and lids should be noted, 
also the presence of ptosis, strabismus, or other paralysis, but particularly 
the condition of the pupils, whether contracted or dilated, and the nature 
of their response to light. One should look also for the presence of 
corneal ulcers orthe interstitial keratitis so frequent in late hereditary 
syphilis. 

Ears.—The presence of a discharge may be recognised by sight or 
by the odour. In any acute febrile condition one should look for tender- 
ness or swelling over the ear or mastoid. 

Nose.—The presence of any nasal discharge should be noted and its 
character determined. An abundant discharge tinged with blood, in 
young infants, should suggest syphilis; in older children, diphtheria; a 
chronic discharge, adenoid growths; a purulent discharge of one side, 
a foreign body. 

Mouth.—The appearance of the mucous membrane of the mouth 
and gums as well as the teeth may often be ascertained by watching 
the child while it is erying. It should be noted whether the tongue is 
dry or moist, clean or coated; whether thrush is present or any other 
form of stomatitis. If the gums are congested, swollen, or hemorrhagic, 
they should suggest scurvy. The number, position, and character of 
the teeth are important. The general colour of the mucous membrane 
may be significant in cases of cyanosis in congenital cardiac disease, and 
extreme pallor of the mucous membrane in anemia. On the mucous 
membrane of the hard palate may often be found the first local evidence 
of scarlet fever in the form of a minute punctate eruption, and on that 
portion of the cheeks opposite the molar teeth should be sought Koplik’s 
sign, the earliest reliable symptom of measles. 

Throat.—A careful examination of the pharynx and tonsils should 
never be omitted in any acute illness, no matter what other symptoms 
may be present. Not only tonsillitis, but often diphtheria is overlooked 
from a failure to observe this as an invariable rule. A good light is 
essential, and one must train himself to take in all the appearances at 
a single glance. Marked general redness of the pharynx may be asso- 
ciated with scarlet fever, influenza, or simple acute pharyngitis. If other 
symptoms are present pointing to chronic nasal obstruction or to a 
catarrhal process of the rhino-pharynx, a digital examination should be 
made to determine the presence of adenoids. Dyspnoa with mouth- 
breathing when associated with difficulty in swallowing should, in an 
infant, always suggest retropharyngeal abscess. The examination of the 
mouth and throat may wisely be made the last step, since it usually 
disturbs a child so as to embarrass further investigation. 
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Neck.—One should consider the position in which the head is held 
and the amount of rigidity of the cervical muscles. Opisthotonus may be 
associated with meningitis or old cerebral palsy. A marked rigidity may 
indicate cervical Pott’s disease or, if accompanied by torticollis, may 
be of rheumatic origin. 

Chest.—In young children particular importance should be attached 
to the shape of the chest. Symmetrical deformities are usually due to 
rickets. Contraction of one side only is most frequently the result of 
an old empyema or an extensive interstitial pneumonia. Bulging of the 
precordial region is frequent in cardiac disease. One should notice also 
. the recession of the soft parts—intercostal spaces, the suprasternal notch, 
or the epigastrium; the amount of this is usually the best means of 
judging the severity of obstructive dyspnoea. Details regarding the phys- 
ical examination of the lungs are discussed in the introductory chapter 
to pulmonary diseases. 

Heart—lIt should be remembered that under two years old loud 
murmurs are almost invariably of congenital origin, that soft murmurs 
at the base are very frequently due to anemia, and that acquired cardiac 
disease is rare until after three years. For further details in the exam- 
ination the reader is referred to the chapters upon diseases of the heart. 

Abdomen.—There should be noted the presence or absence of tym- 
panites or abdominal tenderness, whether general or localized, and the 
existence of retraction of the abdominal walls as in meningitis. The 
size and position of the liver and spleen are best determined by palpation. 
The lower border of the liver is usually slightly below the free border of 
the ribs. If the spleen can be easily felt below the ribs, it is, as a rule, 
enlarged. If it can not be felt in a satisfactory examination, it is not 
sufficiently enlarged to be of any diagnostic importance. In acute disease 
a large spleen suggests malaria, typhoid, or tuberculosis; in chronic dis- 
ease, malaria, syphilis, leukemia, or anemia. 

Spine.—The most frequent spinal curves seen in infancy are those 
due to muscular weakness. These disappear by placing the child in a 
prone position. Rachitic curves are of the same general character, but 
as they have usually lasted a longer time the spine is less flexible and the 
curve may not entirely disappear by change of posture. An angular 
deformity or even marked rigidity of the spine should suggest Pott’s 
disease. 

Eatremities.—The colour of the skin and the character of the periph- 
eral circulation should be noted especially in pneumonia, diphtheria, and 
other diseases attended by weakened heart. Clubbing of the fingers or 
toes may be due to congenital heart disease or to chronic disease of the 
lungs. Desquamation of the palms or soles may indicate hereditary 
syphilis or scarlet fever, even though no other evidence may be pres- 
ent. The finger-nails may give valuable information in hereditary 
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syphilis. In examining the extremities one should note especially the 
presence of tenderness, flaccidity, or rigidity of muscles, whether the 
limbs are wasted or plump, and the degree of muscular power; also any 
abnormal swelling on the shaft or near the extremities of the bones, and, 
finally, the function of the joints. A general relaxation of the liga- 
ments is common in rickets and paralytic conditions. Flabbiness of the 
muscles belongs to malnutrition and rickets; rigidity, if chronic, is usu- 
ally indicative of cerebral palsy. Weakness of special groups, with atro- 
phy and flaccid muscles, suggests poliomyelitis. Acute tenderness of the 
legs in infants should suggest scurvy. Rachitic deformities are almost in- 
variably bilateral. Tuberculous bone disease affects the epiphyses, while 
syphilis usually involves the shafts, the only exception to this being the 
epiphyseal separation which may occur in the first months of life. 

The reflexes may be somewhat difficult to obtain in infants and when 
exaggerated may indicate cerebral palsy, meningitis, or, as in tetany, only 
an extreme irritability of the nervous centres without organic disease. 
The plantar reflex of Babinski has little significance in infants, and in 
older children it is present in many conditions. Kernig’s sign is a form 
of muscular spasm almost invariably present in cerebro-spinal meningitis, 
but often seen in other diseases. 

Genital Organs.—Male children should be examined to determine the 
presence of phimosis or of undescended testicles. Hydrocele of the cord 
is a frequent condition, and may be mistaken for hernia. Both inguinal 
and umbilical hernia are very common. In female children it should be 
remembered that preputial adhesions may be considered normal, and are 
seldom the cause of the nervous symptoms attributed to them. Every 
vaginal discharge is. significant, and if purulent should be examined 
bacteriologically. The great frequency of gonococcus infections is not 
appreciated, and they may be found when least expected. 

The examination is not complete without the inspection of the stools, 
the chemical and microscopical examination of the wrine, and an examina- 
tion of the blood. All are more fully considered in special chapters. 


PATHOLOGY. 


The pathological processes which result from intra-uterine disease and 
those which are connected with delivery are peculiar to early life. They 
have already been referred to in the section on etiology. Of the processes 
of early life which begin after birth, the first in frequency are those of 
the mucous membranes resulting from the various forms of infection. 
In summer, it is the stomach and intestines which suffer chiefly; in 
winter, the respiratory tract. 

The serous membranes are rarely the seat of primary inflammation. 
The pleura is seldom the seat of primary disease, but very often in- 
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volved secondarily to disease of the lung itself. Affections of the peri- 
cardium and peritoneum are quite rare. Meningitis is fairly common 
both in the simple and the tuberculous form. 

Diseases of the lymph nodes (lymphatic glands) play an important 
part in connection with the acute diseases of the mucous membranes, with 
many affections of the skin and even of the viscera. Acute infection tends 
to excite suppurative inflammation, particularly in infants; a less active 
process leads to chronic hyperplasia in the mesenteric, mediastinal, and 
cervical glands, in the tonsils, adenoid tissue of the pharynx, etc. The 
lymph nodes in the neck and thorax are frequently the earliest seat of 
tuberculous deposits, and in very many cases they are the foci from which 
secondary infection of the lungs, brain, or joints may occur. 

Of the visceral inflammations* those of the lungs are the most com- 


* The following table gives in a general way a very good idea of the relative fre- 
quency of diseases of the different organs in infancy. It is based upon seven hundred 
and twenty-six consecutive autopsies in the New York Infant Asylum, extending over 
a period of eight years during my connection with that institution. More than one half 
of the autopsies I made personally. Of these children seventy-two per cent were 
ander one year, twenty-five per cent between one and two years, and only three per 
cent were over two years. The institution does not receive infants under one month, 
hence the absence of lesions peculiar to the newly born: 


Table showing principal lesions in seven hundred and twenty-six 
consecutive autopsies in the New York Infant Asylum. 


Lnngs : 
FEMOUIM ONTA—— EELIN ALVA ratte hk) sere. col ole: stclol ayer oy eons ietele as, sien ces: stor Svcsarenaia 139 
Complicating other acute infectious diseases........... 112 
Complicating other conditions...................+e00: 71 
Notedstorbempresemteim:sayremcir ae icieciemracisicn.s sere mice 822 
Pleurisy— No case uncomplicated with disease of lungs. 
Himpsyemageres mene se seer: PO ee Oe ae 5 
SOLOUSHPLOUTISVaets aietceae ns ceiuelets: Sera seine sie casicices Set anets 1 
Dry pleurisy in nearly all the severe cases of pneu- 
monia. 
rAclectacisn CONGeMILAL) a ieraterrevety eye eiesle ove w sais oieteicle ieleuche siejayetere 6 
Pulmonary abscess (always with pneumonia)....................0.. 7 
Pulmonary gangrene (always with pneumonia)..................... 2 
PICO MISO RONNOS Kies boon Bioho6500000 AAeHdao EOD GoRODEdO oC 56 
Mouth: 
ING I AMEMI terete crectiac emaciee tote seiko ects stisteicios erates aun'e'e 1 
Peritoneum : 
Acute peritonitis (localized 2, with acute pneumonia and pleurisy 2)... 4 
Kidneys: 


Acute nephritis (complicating scarlet fever 4, diphtheria 1, pneumonia 
4, measles 1, pertussis 1, ileo-colitis 2, pyonephrosis 1, apparently 
PUMA Oe s Gases temic ee detlon sore esr rseetrinc es 19 
Malformations OtstnesklG ue Ysera swtre te ete score rsts | siee fontaiclsic’e s wcrele c+ 7 
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mon, it being rare to find the lungs normal at autopsy after any acute 
infectious disease which has lasted a week. Up to the third or fourth 
year of life the heart usually escapes. In older children it may be 
involved, as in adults, in the rheumatic diseases. The liver and spleen 
are not often the seat of organic disease in early life, nor is serious disease 
of the kidney likely to be met with excepting in connection with scarlet 
fever. Organic disease of the brain itself is rare, as is also organic dis- 
ease of the spinal cord, with the exception of poliomyelitis. Chronic dis- 
eases of the different viscera are decidedly rare, except when resulting 
from acute processes. Diseases of the bones and joints are common, and 
of extreme importance. They are usually of tuberculous, less frequently of 
syphilitic, origin. Diseases of the blood are quite common, but as yet 
but little understood. New growthsare rare. The parts most frequently 
the seat are the kidney and the bones. Disorders of nutrition are ex- 
tremely common and of great importance, particularly rickets and scurvy. 


PROGNOSIS AND INFANT MORTALITY. 


The younger the patient the worse the prognosis in all the diseases of 
childhood. This is in consequence of the feeble resistance of the infan- 
tile organism to all diseases, particularly those which are of an acute 
nature. On the other hand, the rapid metabolism of childhood makes 
it possible for many conditions of an organic nature to disappear with 
time, or, as the phrase is, to be “ outgrown,” provided the patient can 
be so placed that the general nutrition can be carried to the highest 
point. 

The accompanying chart (Plate I) shows the mortality of New York 
city by months during the three years from 1890 to 1892, inclusive, 


Stomach and Intestines : 


Acute ileo-colitis, with or without gastritis,................-..:+:- 116 
Acute gastritis (without intestinal lesions)......................: None 
Acute diarrhceal disease (without gross lesions),.................0-. 72 
TNGUSSUSCe PLLOM See se cc cess isieteeic elm tierecoe core ete EO 1 
Heart: 
Pericarditis (all with acute pneumonia)..............00...--sseeee 3 
Congenital malformations, «:7 sig oc tsi cence eines Gale eRe ee 3 
cnterorchronic endocanditisummant erates teenie None 
Brain: 
Acute, simple, or purulent meningitis (7 with pneumonia, 2 cerebro- 
SPU ea) Viole ciara vero arcleipvoseiarsteisasieuCore saeie Sache Mes eet Sige are ee 14 
Rubercalonsimeningitis punctate Orr es ee eee eee ii 
Acute encephalitis: coy suet or taceioneeedint ee Mate eee a ee il 
Chronic pachy meningitis, cus steam eee oen oe eee ee 5 
Chroni¢.simple meningitis.) nc -. ve seers are cee eee ee 1 
@hronicshydroceplialucen saa ee eee ie ake Ouro ere esas 3 


There were twenty-six deaths from marasmus without gross lesions. 
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Chart showing by months the mortality of New York city for the different ages 
for three years. (Scale, 1 in, = 2,200 deaths.) 
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representing a total mortality of 128,136. The following table gives for 
comparison similar figures for the years 1898 to 1900: 


Deaths—New York City. 


1890-1892. 1898-1900. 
Under 1 year...... 32,916 = < per cent. 29,326 = = 24 per cent, 
HGLOM 2) YEAES. ci... 10,547 = H 9, ,012 
2 SE AV ar ag 9.794 = : < 7, 292 Orme 
OMe OL eC es etre D0 Oe 6922 — as Mind U 
Over 15 years..... 69, 409 = 64 se 11,024—= 58 “ 
HROtal ety sas oiehs 128,136 128,576 


Thus about one-fourth of all the deaths occur during the first year 
of life, and nearly one-third in the first two years. The only age in 
which the mortality is much increased in summer is the first year. 

The Most Frequent Causes of Death at Different Periods.—According 
to the statistics of Eross from sixteen Continental cities, nearly ten per 
cent of all infants die during the first month of life. At this time the 
most important factor is congenital debility; other causes are asphyxia, 
infection, congenital malformations of the heart, intestine, or genito- 
urinary tract, hemorrhages, convulsions, acute diarrhoeal diseases, and 
pneumonia, which occurs both as a primary and a secondary lesion. 

Statistics from New York and other large American cities show, for 
the past ten years, a gratifying reduction in infant mortality, both rela- 
tive and actual. The following figures for New York are most striking: 


Population, Deaths, and Death Rate under Five Years, New York City. 


i th: Population D 
YEAR. ie ee Rey Beto rer YEAR. undér 5 eae 5 3 cua he 

years. years. Saws years. years. Pho 
1891 .../ 188,703 18,224 96°6 189625... 216,728 16,807 POS 
1892 ...| 194,214 18,684. 96°2 THO prac 220,641 15,395 69°8 
1893....| 199,886 17,865 89°4 tee ao cd 224,736 15,591 69°3 
1894,...| 205,723 17,558 85°3 SOO Rear 229,029 14,391 62°8 
1895....| 212,988 18,221 85°6 1900.... 233,537 15,648 67-0 


It will be noted that the actual number of deaths has decreased by 
1,500, while the population under five years has increased by 55,000, 
and the death rate has fallen 30 per 1,000. 

Several causes have united to bring about this result, among which 
may be mentioned: a wider diffusion of knowledge in the matter of infant 
feeding and hygiene; the fact that a larger number of infants than ever 
before are now sent into the country in summer; that all infants are 
looked after with greater care during the summer, many agencies being 
at work to improve their condition. Not least important of these is a bet- 
tering of the milk supply and the furnishing of pure milk, gratis, from 
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different centres, together with a general adoption during hot weather 
of some form of milk sterilization—a practice well-nigh universal in the 
tenement districts. Antitoxin has reduced the death rate among older 
children. We find among rich and poor alike the largest number of 
deaths in the first year from disease of the gastro-enteric tract and maras- 
mus. In the second rank are acute diseases of the respiratory tract. 
All other causes of mortality fall far below these two. Of the acute 
infectious diseases pertussis takes the first place, with measles second ; 
while tuberculosis ranks first of the chronic infections. Although rarely 
the cause of death, rickets is a very important factor in increasing the 
mortality of other diseases. 

During the second year the diseases of the gastro-enteric tract are 
still a large factor in the death rate, also the acute diseases of the lungs 
and the acute infectious diseases, especially measles, diphtheria, and per- 
tussis. Deaths from scarlet fever are much less numerous. General 
tuberculosis and tuberculous meningitis are frequent. 

From the second to the fifth year the deaths are mainly from acute 
infectious diseases—chiefly diphtheria and scarlet fever—much less fre- 
quently from measles or pertussis. In the next group come the acute dis- 
eases of the lungs, general tuberculosis, and tuberculous meningitis. 

From the fifth to the fifteenth year the mortality in childhood is re- 
markably small, diphtheria and scarlet fever being still in the front rank 
in point of frequency. Next come the acute diseases of the lungs, simple 
as well as tuberculous meningitis, diseases of the bones, appendicitis, 
rheumatism, and cardiac disease. 

Sudden Death.—This is not a very uncommon occurrence in infants 
who are apparently healthy. They are sometimes found dead in bed 
under circumstances in which grave suspicion may unjustly rest upon 
the attendants. This usually happens with those who are delicate or 
suffering from malnutrition, especially in institutions where sudden death 
is by no means rare. The most frequent causes in infants are the fol- 
lowing: 

1. Malformations.—While in most cases, to be sure, malformations 
of a serious nature give rise to symptoms, they may be absent, or may be 
so slight as to be overlooked. Infants may succumb during the first few 
days of life from malformations of the heart, lungs, kidneys, stomach or 
intestines, and sometimes from diaphragmatic and umbilical hernia. 

2. Internal hemorrhage.——Vhis is chiefly limited to the first two 
weeks of life. In the cases that have come to my notice the cause has 
been rupture of some subperitoneal hemorrhage into the general abdomi- 
nal cavity. Such cases are reported in the chapter upon Visceral Heem- 
orrhages in the Newly Born. Under these circumstances no symptoms 
may exist until the occurrence of collapse, with death in a few hours. 

3. Asphyxia from overlying.—This is not very common, excepting 
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among the lower classes, and is most frequently due to intoxication on 
the part of the mother. Such infants after death present the usual le- 
sions of death from asphyxia, but without any evidence of violence. A 
recent writer in the British Medical Journal states that one thousand 
infants die every year from this cause in the city of London alone. 

4. Asphyxia from aspiration of food into the larynx and trachea.— 
This may be due to vomiting or to the regurgitation of food during sleep ; 
in a very weak infant it may occur while awake. This is usually seen in 
infants who are less than a year old, and most of the reported cases have 
been under six months. Such children are usually delicate. There seems 
to be vomiting with an attempt at crying, during which the food is drawn 
into the air passages. In some cases, as that reported by Demme, a single 
large clot of milk has been found in the larynx. In others, food is found 
in the larynx, trachea, and large bronchi. Cases have also been reported 
by Partridge and Parrot, and I have myself met with at least three. The 
infants have generally been found dead in bed within a few hours after 
feeding. This accident is more likely to happen when an infant lies 
upon its back. 

5. Asphyxia associated with enlargement of the thymus.—Although 
these cases are very imperfectly understood, they are not rare. I see two 
or three each year. The condition is most frequent in infancy, but is not 
confined to this period. When the child is suffering from some minor 
illness, often bronchitis, severe attacks of asphyxia, sometimes with con- 
vulsions, may unexpectedly occur and death soon follow. Or the first 
attack may not be fatal, and they may recur at intervals of a few hours 
for two or three days before death. Sometimes sudden death follows the 
administration of an anesthetic, particularly chloroform. In most cases 
there is found a general hyperplasia of the lymphatic tissues throughout 
the body known as status lymphaticus, more fully discussed elsewhere. 
The fatal asphyxia has been ascribed to the pressure of the enlarged 
thymus upon the pneumogastric nerve, the trachea, or the heart. 

6. Atelectasis —In very young infants there may be no symptoms ex- 
cepting malnutrition until sudden death occurs, sometimes with convul- 
sions and sometimes without any such symptoms. (See Atelectasis.) 

7. Marasmus.—*In this class of cases sudden death is of very common 
occurrence. These children are often as well two or three hours before 
death as for several weeks. Death frequently occurs at night, the chil- 
dren being found dead in bed in the morning. In some of the cases the 
exciting cause seems to be the lowering of the temperature, while in many 
no exciting cause can be found; the vital spark simply goes out after 
burning for some time with a feeble intensity. In some of these cases 
the autopsy reveals atelectasis, but in many cases nothing abnormal is 
found, death apparently resulting from heart failure. 

5 


AG PECULIARITIES OF DISEASE IN CHILDREN. 


8. Convulsions in children previously showing no signs of disease.— 
Most of these cases are seen in children Who were previously rachitic. 
In them the autopsy shows no lesion except those commonly associated 
with death from convulsions. It is extremely rare for a cerebral lesion 
such as hemorrhage to produce death in this way. In some of these 
rachitic cases death is due to spasm of the glottis. 

9. Asphyxia in older infants and young children—This may result 
from the pressure of a retropharyngeal abscess upon the larynx or 
trachea, or from the rupture of such an abscess during sleep and the 
entrance of pus into the air passages. While in most such cases other 
symptoms have been present, they may be latent. A rare cause of sud- 
den asphyxia in children from eighteen months to five years is pressure 
upon the pneumogastric by tuberculous bronchial nodes, or by ab- 
scesses in the posterior mediastinum connected with caries of the spine. 
I have seen examples of both the latter. Gibney has reported a case of 
sudden death from dislocation of the upper cervical vertebree consequent 
upon caries. 

Sudden asphyxia may follow the ulceration of tuberculous lymph 
nodes and the escape of cheesy masses into the trachea or primary 
bronchi. This usually occurs in children from two to five years old, and 
many cases have been reported. 

10. Death after a few hours’ illness, in which the chief symptom is 
high temperature.—This is quite a common occurrence. Children who 
are apparently well may be taken with great prostration and a high tem- 
perature, which may rise rapidly to 106° or even 107° F., with death in 
from six to twelve hours, sometimes preceded by convulsions. In my 
hospital experience I have met with many such cases. In infants, the 
most frequent explanation of these symptoms, as shown by autopsy, is 
acute congestive pneumonia; in older children it may be due to malig- 
nant scarlet fever or epidemic meningitis ; however, unless these diseases 
are prevailing epidemically it is somewhat hazardous to make such a 
diagnosis. 

It does not fall within the scope of this chapter to consider cases of 
sudden death from heart failure after diphtheria, with pleurisy with 
effusion, or with myocarditis. These will be discussedeelsewhere: 


PROPHYLAXIS. 


There is no more promising field in medicine than the prevention of 
disease in childhood. The majority of the ailments from which children 
die, it is within the power of man in great measure to prevent. Prophy- 
laxis should aim at the solution of two distinct problems: (1) The re- 
moval of the causes which interfere with the proper growth and develop- 
ment of children; (2) the prevention of uircchont The former can 
come only through the education first of the profession and then the 
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general public, in the fundamental principles of infant feeding and hy- 
giene. This is a department which has received altogether too small a 
place in medical education. The latter must come through the profession, 
and through legislation, the purpose of which shall be more rigid quaran- 
tine, more thorough disinfection, and improved sanitation in all its depart- 
ments. 


THERAPEUTICS. 


Treatment in the diseases of children, and particularly those of infants, 
is a difficult subject. ‘Therapeutics in infancy consists in something more 
than a graduated dosage of drugs. Many therapeutic means which are 
valuable in adults are useless in children, and many others which are of 
little value in adults are extremely useful in children. There is no doubt 
of the truth of the statement that children in the past have suffered much 
from overzealous treatment, particularly from drug-giving. It should be 
a fundamental principle never to give a dose of medicine without a clear 
and definite indication. If this rule is followed, it is surprising to find 
how often medication can be dispensed with, and also, in many cases, how 
much better children do without drugs than with them. A second rule 
is equally important: never to give a nauseous dose when one that is 
palatable will answer the purpose equally well. This is no small matter, 
and one that is well worth the physician’s careful attention, if he would 
succeed in the management of sick children. ‘The simpler prescriptions 
are made, the better. Asa rule, infants revolt against most of the highly 
seasoned sirups and elixirs which are used to disguise the taste of unpleas- 
ant doses. Bitter medicines when mixed with water, are frequently ad- 
ministered without the slightest difficulty. 

It isa common mistake to underestimate the importance of the hy- 
gienic surroundings of the patient, the value of good nursing, careful 
feeding, and judicious stimulation, just as it is to overestimate the bene- 
ficial effects of drugs. In the great majority of acute ailments not serious 
in character, for which a physician is called, the patient recovers quite as 
promptly without drugs as with them. This does not mean that such 
children require no treatment, but that the least important part of the 
treatment is drug-giving, while the most important part is attention to 
the hygienic matters just referred to. In cases of severe illness, in infants 
especially, we must avoid all unnecessary medication, in order that the 
stomach may not be disturbed and vomiting excited. Hence the impor- 
tance of relying as far as possible upon local measures of treatment. The 
tendency to recovery from all acute processes, while seen in adults, is even 
more striking in children, where, if we can but remove that which hampers 
the bodily functions, Nature will conduct the case to a satisfactory termi- 
nation. Thus, after an attack of ordinary bronchitis of no great severity, 
it is often seen that the disturbance of the stomach and intestines, which 
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can be directly traced to the drugs employed, continues long after the 
original disease has subsided, and is very much more difficult to relieve. 
In diseases of the stomach and intestines especially there is a great amount 
of overmedication, very much to the detriment of the patient. In all 
chronic disturbances of nutrition—chronic indigestion, malnutrition, and 
anemia—nothing is of so much value as change of air and surroundings. 
This is most striking in the case of city children. With them it is a fre- 
quent experience that tonics of every description are of little or no avail, 
and yet immediate and most marked improvement begins when the chil- 
dren are sent to the country. 

The tablet triturates have furnished us with a convenient method of 
administering many drugs to children. Those which are especially useful 
are: calomel, from one tenth to one half grain; gray powder in the same 
doses; antimony and ipecac, one one-hundredth of a grain each; phena- 
cetine, one to two grains; arsenious acid, one one-hundredth of a grain; 
paregoric, Mv; Dover’s powder, one tenth of a grain; atropine, one four- 
hundredth to one two-hundredth of a grain. This list might be very 
greatly extended. 

As to the method of administration, it is to be remembered that 
several small doses are more easily given and less likely to disturb the 
stomach than a few larger ones. This method of administering very 
many drugs to children will be found extremely satisfactory —e. g., 
sodium bromide, one half grain every fifteen minutes, is often better 
than five grains every two hours; phenacetine, one half grain every half 
hour, is better than two grains every two hours; calomel, one tenth of a 
grain every hour, is better for constipation. than a single dose of two 
grains. 

Antipyretics.—The indications for the employment of antipyretics in 
children are somewhat different from those in adults. It is to be borne 
in mind that, where the cause is similar, all temperatures in children are 
higher than in adults. Thus a simple pharyngitis, which in an adult 
causes a rise of temperature only to 100° or 101° F., is in a child not in- 
frequently accompanied by a temperature of 104°, or even 105° F. The 
height of the temperature, as measured by the thermometer, is not to be 
taken as the only guide for the employment of antipyretics. In many 
cases the temperature is 104°, or even 105° F., and yet the child exhibits 
no signs of unusual discomfort. Such a temperature manifestly does not 
call for interference. Again, a temperature of 103° F. may be accom- 
panied by very marked restlessness and other signs of distress which 
may be relieved by employing some antipyretic measure. The number 
of cases seen in practice, of high temperature apparently from trivial 
causes, is very great. One must not be unduly alarmed even by a very 
high temperature if it is of short duration. It is the continuously high 
temperature which indicates serious illness. Whenever the temperature 
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is found to be much above the normal it should be carefully watched, 
but not interfered with until a diagnosis has been made, unless the 
symptoms urgently demand it; otherwise the physician may lose one of 
the most valuable aids to diagnosis, since it is not the height of the 
temperature but its course which is significant. In many cases it is very 
important to know whether the temperature uninfluenced by drugs is 
remittent, intermittent, or steadily high, and hence the advantage of 
waiting until a diagnosis has been made before disturbing the tempera- 
ture curve. This is, of course, not admissible when the temperature is 
itself a source of real danger, which after all is seldom the case. Since 
the cause of a great many obscure temperatures is found in the stom- 
ach and intestines, it very often happens that a purgative, stomach- 
washing, or intestinal irrigation may be the most efficient antipyretic. In 
cases of moderate elevation of temperature we need go no further than 
cold sponging. 

The most reliable antipyretic measure for infants is the use of cold. 
This may be employed— 

(1) As an ice cap to the head.—In many cases of quite high tempera- 
ture and restlessness in infants this alone will reduce the temperature one 
or two degrees and allay the nervous symptoms. 

(2) Cold sponging.—For this purpose water about 80° to 85° F., 
equal parts of alcohol and water, or equal parts of vinegar and water may 
be employed. In the case of infants, all the clothing except the diaper 
should be removed and the child laid upon a blanket. The body should 
be sponged for from ten to twenty minutes, and then wrapped in a 
blanket without further dressing. Cold sponging must be very frequently 
employed in order to be efficient in reducing high temperature. Its great 
value in allaying nervous symptoms, even when the temperature is not 
very high, is not sufficiently appreciated. Its effect is often more satis- 
factory than an anodyne. 

(3) Cold pack.—This is one of the simplest and most efficient means 
of reducing temperature which can be employed. The child should be 
stripped and laid upon a blanket. The entire trunk should then be 
enveloped in a small sheet wrung from water at a temperature of 100° F. 
Upon the outside of this, ice may now be rubbed over the entire trunk, 
first in front and then behind. By this method there is no shock and 
no fright, and any ordinary temperature can usually be readily reduced. 

The rubbing with ice should be repeated in from five to thirty minutes, 
according to circumstances, after which the child may be rolled in the 
blanket upon which he is lying without the removal of the wet pack. 
The head should be sponged with cold water while this is being carried 
on, and artificial heat, if necessary, should be applied to the feet. The 
pack is continued from one to twenty-four hours, according to circum- 


stances. 
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(4) The cold bath_—The child is put into a bath at a temperature of 
100° F., the bath being gradually lowered by the addition of ice to 85° or 
80° F. The body should be well rubbed while the child is in the bath and 
water should also be applied to the head. On removal from the bath, the 
body should be quickly dried and rolled in a warm blanket. The bath is 
usually continued from five to ten minutes. 

(5) Evaporation baths —The trunk is closely enveloped in two layers 
of surgeon’s gauze, or some loosely woven equivalent, which is moistened 
from time to time with water at a temperature of 115° F., continuous 
evaporation being kept up by means of a hand, or better electric, fan. 
The evaporation bath would seem to possess some important advantages in 
the case of infants and young children, in that it is more efficient than 
sponging, involves little disturbance of the patient, and causes no shock or 
fright. Hot applications should constantly be made to the extremities. 

(6) Rectal irrigations—These are easily given, disturb the patient 
very little, and are effective in reducing the temperature. A double tube 
(see Fig. 17), the in-and-out flow of which can be readily regulated, 
should be employed. It is best to use at first water at a temperature of 
90° F., and gradually reduce this to 70° F. The irrigation should be 
continued for ten to fifteen minutes, or even longer if the desired fall in 
temperature is not obtained, and may be repeated as often as every three 
hours. 

Antipyretic Drugs.—Except in cases of malaria, quinine should not 
be employed for the reduction of temperature in children. 

Of the many coal-tar derivatives employed, phenacetine has the ad- 
vantage for children of being tasteless and causing httle depression, but 
the shght disadvantage of practical insolubility. None of the drugs of 
this group is, however, to be employed in large doses with the sole purpose 
of reducing the temperature. Their great value in pediatrics consists 
rather in allaying the nervous symptoms which accompany fever, and 
this purpose can be accomplished by the use of comparatively small 
doses. To an infant of one year, phenacetine or antipyrine can be given 
in one-grain doses every hour or two hours until the desired effect is 
produced. For a child of five years a dose of two grains may be given 
in the same manner. When used as indicated, these drugs are of very 
great value in making the patient more comfortable, in promoting sleep, 
and in allaying headache and general pains. In cases of hyperpyrexia 
they are, however, much less certain and less safe than the use of cold. 
In many cases of mild pyrexia the symptoms are relieved by the ad- 
ministration, either separately or in combination, of citrate of potas- 
sium, spiritus ztheris nitrosi, and liquor ammonii acetatis, in small fre- 
quent. doses. 

Stimulants.—In spite of the many statements to the contrary, alco- 
holic stimulants are well tolerated even by very young infants. Propor- 
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tionately larger doses of alcohol than of many drugs may be adminis- 
tered to infants; still, all stimulants, and alcohol in particular, are very 
greatly abused in the hands of many practitioners. 

The indications for the employment of stimulants are much the same 
in young children as in adults. They are to be used whenever the pulse 
is weak, soft, and compressible, and whenever the general powers of the 
patient are very greatly depressed. In most of the acute fevers they are 
not to be given early in the disease, and in many cases they are not re- 
quired at all. They must often be used very sparingly while the tem- 
perature is high, but given freely as soon as it falls. In many acute 
febrile diseases stimulants are not called for at any period. This is 
especially true of most cases of lobar pneumonia. The time, however, 
when they are most likely to be needed is at or just after the crisis of 
the disease, when for twenty-four hours they should be very freely given. 
In broncho-pneumonia they are more often required, and their use 
should be begun earlier. This is particularly true of the broncho-pneu- 
monia which develops secondarily to the infectious diseases. In all toxic 
diseases, such as diphtheria, aleohol should be begun as soon as depressing 
symptoms show themselves, and continued in doses regulated by the 
degree of prostration. In the acute gastro-enteric diseases the depletion 
is often great and there is little absorption of food; the patients may 
in certain cases be sustained by alcohol for several days. 

Alcohol is contra-indicated in all acute febrile processes where there 
is high temperature, dry skin, flushed face, and a full, strong pulse. In 
such conditions it is often injurious. 

The method of administering alcohol is of no little importance. 
Brandy and whisky are in most cases to be preferred to the wines, but 
not always. Champagne may be substituted when spirits are not well 
borne by the stomach. For infants under one year old, brandy should 
be diluted with at least eight parts of water. It is commonly given in 
too concentrated a form. Altogether the best method of administration 
is to determine the amount to be given in every twenty-four hours, have 
it diluted sufficiently, and then administer it in small doses at short 
intervals. In this way vomiting is rarely produced. The addition of 
brandy to the water required by the thirst makes it less likely to disturb 
the stomach. ; 

The quantity of alcohol will depend very much upon circumstances. 
An infant one year old, for whom alcohol is indicated, should not be 
given to begin with more than half an ounce of brandy or whisky during 
the twenty-four hours, and even in bad conditions it is rarely advisable 
to give more than twice this quantity, except for a very short period. 
In children four years old double the amount may be employed in the 
corresponding conditions. Too much can not be said against the prac- 
tice, unfortunately with many practitioners a common one, of the reck- 
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less use of alcohol in large doses in young children. I refer to such 
amounts as six or eight ounces daily of brandy or whisky for children of 
two or three years in cases of pneumonia or diphtheria. Little good 
and much harm is likely to follow such therapeutics. 

Tonics.—Cod-liver oil stands at the head of the list of tonics for young 
children. It is particularly in the convalescence after acute diseases of 
the respiratory tract that we see its most striking benefit. It is also of 
very great use in anemia, and in a large number of children who are 
extremely delicate. In these patients it may be advantageously adminis- 
tered throughout the greater part of nearly every winter season. In con- 
valescence after attacks of gastro-enteric disease it is not nearly so useful, 
and often must be withheld for a long time. It is a mistake to give cod- 
liver oil at any time when the tongue is coated, the digestion poor, and the 
stomach easily disturbed. In the case of infants, as a rule, the pure oil 
is to be preferred to the emulsions, but this is not always the case. The 
administration of small doses—i. e., ten or twenty drops of the oil three 
times a day continued for a long period—is much better than the use of 
larger doses for a shorter time. 

A perfect preparation of iron for use in infancy has not yet been dis- 
covered. During the first few years all astringent preparations should be 
avoided. ‘To be recommended are the various peptonates, the albumi- 
nate, bitter wine, sweet wine, saccharated carbonate, pomate, and malate. 
These are only slightly constipating, and most of them can be given with 
milk. For older children nothing is better than reduced iron or Blaud’s 
pills. 

Arsenic is second only to iron in the treatment of the anemia of chil- 
dren, and in very many cases it is to be preferred to iron. The tablet 
triturates of arsenious acid, one one-hundredth of a grain, may be given 
immediately after meals three times a day, or one or two drops of Fowler’s 
solution largely diluted with water. 

Alcohol is of very great value as a tonic in combination with some of 
the bitters, either small doses of quinine, nux yomica, or the bitter wine 
of iron. Usually wines, especially sherry, are to be preferred to spirits, 
although some children take spirits better. When combined with a bitter 
there is little danger of the formation of the alcoholic habit, even though 
its use may be long continued. 

Of the bitter tonics, quinine and nux vomica are easily superior to all 
others. 

Opiates.—Strong objections have been urged by many against the 
employment of opium in the diseases of infancy. While opiates have 
no doubt been abused, the fact remains that opium is almost as valu- 
able a remedy in the treatment of disease during the first five years 
as at any other period of life. Infants are, however, peculiarly suscep- 
tible to the drug, and relatively much smaller doses are required than 
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of most medicines. If the physician will accustom himself to the use 
of very small doses, he will be surprised to see how satisfactory are the 
effects produced. 

The most useful preparations for young children are paregoric, Dover’s 
powder, the deodorized tincture, morphine, and codeine. The follow- 
ing table gives what may be considered safe initial doses at the different 
ages : 


1 month. 3 months. 1 year. 5 years. 
ake COUICHIE ent Sarai oie ac Tm i TH ii Mmvtox | xxx toxl 
Deodorized tincture........... M, oy TL > TM 4+ to} TL ii to iii 
Dover's powder... orgs ese ss Gr. oo Gr. x5 Gr.4 to | Gr. ii to iii 
Morphin ome csick serccts atone Gr. tooo Gr. sto Gr. ztz Gr. a5 to xy 
Cod Giidemenae cero oii avers ooceeas Gr. 3¢0 Gr. sta Gr. go Gr. zy to 4 


Ordinarily doses like the above should not be repeated oftener than 
every two hours. In exceptional circumstances, as when very great pain 
is present, the dose may be given more frequently. In the hypodermic 
use of morphine it should be remembered that its effects are always more 
uniform and striking than when the drug is administered by the mouth, 
and the dose should therefore be smaller. In every instance where a full 
dose of opium has been given the physician should wait until the effects 
have subsided before the dose is repeated. 

Anodynes.—Chloral is usually well borne even by quite young infants. 
In them it should never be administered by the mouth, but, on account 
of its irritant properties, always by the rectum. After rectal administra- 
tion its effects are usually manifest in half an hour, and sometimes sooner. 
The rectal dose for an infant of one month is one grain; three months, 
two grains; one year, three to five grains. It may be repeated every two 
to four hours, according to indications. Other drugs may replace this 
in most diseases, but in the case of infantile convulsions nothing is so 
reliable as chloral. 

Belladonna is well borne by children, and in larger doses than most 
drugs. A tolerance is quite readily established. ‘The eruption is more 
readily produced than the other physiological effects, and even quite small 
doses may be sufficient to bring out a very abundant blush. The parents 
should be advised of this fact, lest undue alarm be felt. 

The drugs classed as antipyretics—phenacetine, antipyrine, and anti- 
febrine—are exceedingly valuable in the treatment of many diseases of 
infancy where irritative nervous symptoms are prominent. In many cases 
they may advantageously take the place of opium, except where pain is 
the principal symptom, as in otitis or pleurisy. In all conditions where 
spasm is a prominent symptom, whether of the larynx or bronchi, or local 
or general convulsions, antipyrine is especially valuable. 
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Drugs well borne by Children.—In this list might be mentioned 
belladonna, the bromides, the iodides, chloral, quinine, calomel—in fact, 
all mercurials—and alcohol. 

The drugs not well borne include particularly cocaine and all prepa- 
rations of opium. In the case of many others, while the constitutional 
effects are well tolerated, they must be given carefully to young infants, 
since they are irritants to the stomach. In this class may be mentioned 
the salicylates, salol, the astringent preparations of iron, and the acids. 

Counter-irritants.— These are of great value in a large variety of dis- 
eases. Blisters should never be employed in the case of infants, and very 
rarely, and never needlessly, in the case of older children. In the latter 
they may be required in inflammations of the ear, of the joints, or of the 
spine; they should never be applied to the chest. 

The mustard paste is probably the most satisfactory means of pro- 
ducing quick counter-irritation over a large surface. ‘To make a mustard 
paste: Take one part powdered mustard and six parts of wheat flour, mix 
with lukewarm water, and spread between two layers of muslin. This 
should be removed as soon as a thorough redness of the skin has been 
produced—in most cases from five to eight minutes, according to the 
strength of the mustard employed. ‘This may be repeated as often as 
every three hours, and continued for a week if necessary, without pro- 
ducing excoriations of the skin. For older children the paste may 
be made one part mustard to four parts flour. In pulmonary diseases 
it should be large enough to surround the chest. When it is used 
to produce general reaction in heart failure it should cover the entire 
trunk. 

The mustard pack.—The child is stripped and laid upon a blanket, 
aad the trunk is surrounded by a large towel or sheet saturated with 
mustard water. ‘This is made as follows: One tablespoonful of mustard 
to one quart of tepid water. In this a towel is dipped, and while drip- 
ping wound around the entire body. The patient should then be rolled 
in the blanket. This pack may be continued for ten or fifteen minutes, 
at the end of which time there will usually be a very decided redness of 
the whole body. It may be repeated according to indications. Where it 
is desired to produce a general counter-irritation, the mustard pack is not 
quite as efficient as the mustard bath, but it has the advantage in causing 
much less disturbance to the patient. The mustard pack is useful in the 
condition of collapse or of great prostration from any cause whatever, in 
convulsions, and in cerebral or pulmonary congestion. 

The turpentine stupe is made by wringing a piece of flannel out of 
water as hot as can be borne by the hand. Upon this is sprinkled ten or 
fifteen drops of the spirits of turpentine. The stupe is then applied to 
the body and covered with oiled silk or dry flannel. It is useful chiefly 
in abdominal pains or inflammations, but in infancy must be carefully 
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watched or vesication will be produced. For continuous use it is not so 
valuable as the mustard paste. 

Stimulating liniments containing turpentine and other irritants are 
useful in inflammations of the chest, although less reliable than the mus- 
tard paste. One of the mildest and most useful preparations is camphor- 
ated oil. Another is olive oil four parts and turpentine one part. These 
may either be rubbed upon the surface, or a piece of flannel may be satu- 
rated with them and then applied to the skin. The old-fashioned spice 
bag is useful in many cases where a very mild counter-irritant is desired 
over the abdomen. 

Local blood-letting—Leeches are often useful in arresting acute in- 
flammations of the mastoid or middle ear. They may also be applied to 
the precordium in acute pneumonia with signs of failure of the right 
heart, viz., great dyspneea and cyanosis. In robust children even vene- 
section may be employed with advantage for the above indications. 

Dry cups are useful even in young infants, to relieve acute pulmon- 
ary congestion. From four to six cups may be applied, and the effect 
may be continued by the application of the mustard paste. Wet cups 
should never be used for young children. 

Poultices are useful in local inflammations about the glands of the 
neck, the joints, and in cellulitis in various parts of the body. They 
are indicated in pulmonary diseases in which there is great pain, as in 
pleurisy or in pleuro-pneumonia. In bronchitis and in broncho-pneu- 
monia their prolonged use is objectionable on account of their weight. 
Better effects can generally be produced by hot fomentations and coun- 
ter-irritation. Ground flaxseed is the best material for poultices. This 
should be mixed with boiling water until the proper consistency is 
reached, when the poultice should be put into a bag of muslin. The 
poultice should be covered with oiled silk or flannel, so that it will retain 
its heat as long as possible. To be of value, poultices must be applied 
hot and changed frequently. 

Hot fomentations are more cleanly than poultices and much more 
easily changed. One of the best means of applying them is by a piece of 
spongio-piline wrung from water as hot as the hand can bear. Where 
this can not be obtained, a large piece of flannel may be used in the same 
way, covered with cotton batting, and then with oiled silk. This method 
of using hot fomentations is exceedingly satisfactory for applications to 
the extremities. 

Cold.—Cold is useful in all forms of inflammation of the, eyes and 
brain. In inflammation of the cervical lymph glands and of the joints 
it is of undoubted value, but its advantage over heat is questionable. The 
efficiency of both cold and heat in these cases depends largely upon the 
method of application. Sometimes in pleurisy much greater relief is ob- 
tained from the use of an ice bag to the chest than from hot applications, 
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but this is not the general experience. The treatment of pneumonia by 
the application of the ice bag to the chest has many advocates, although 
in my own hands it has not yielded the results claimed for it. It is 
admissible only in lobar pneumonia, and here chiefly in older and stronger 
children. The application of cold in young or very delicate children 
should be made with caution in all inflammations of the respiratory tract. 

Cold is best applied to the head by an ice cap made like a helmet; an 
ordinary rubber or flannel bag filled with ice may answer the purpose. 
The rubber coil filled with ice water is also an excellent method. For 
inflamed glands or joints the ice bag should be used; for the eyes cold 
compresses changed every minute. 

The Hot Pack.—All clothing is to be removed and the child’s body 
covered with towels wrung from water at a temperature of from 100° to 
110° F., after which the body should be rolled in a thick blanket. These 
hot applications may be changed every twenty or thirty minutes until free 
perspiration is produced, which may be continued as long as necessary. 
This is mainly useful in uremia. 

The Hot Bath, like the mustard pack or the mustard bath, may be 
used to promote reaction in cases of shock or collapse. The patient should 
be put into the bath at a temperature of 100° F., the water being gradu- 
ally raised to 105°, or even to 110°, but rarely above this point. The body 
should be well rubbed while the patient is in the bath. A thermometer 
should be kept in the water to see that the temperature does not go too 
high. During the bath, in most cases, cold should be applied to the head. 

The Hot-Air or Vapour Bath.—All the clothing should be removed 
and the patient laid upon the bed with the bedclothing raised above the 
body ten or twelve inches, and sustained by means of a wicker support. 
The bedclothing should be pinned tightly about the neck, so that only 
the head is outside. Beneath the bed clothing hot vapour is introduced 
from a croup kettle or a vapourizer. This will usually induce free per- 
spiration in fifteen or twenty minutes. It may be continued from twenty 
to thirty minutes at a time. Instead of vapour, hot air may be intro- 
duced in the same way. The air space about the body is indispensable. 
The vapour bath is applicable chiefly to cases of ureemia. . 

The Mustard Bath.—Four or five tablespoonfuls of powdered mustard 
should be mixed for a few minutes with one gallon of tepid water. To 
this should be added four or five gallons of plain water at a temperature 
of 100° F. The temperature of the bath may be raised by the addition of 
hot water to 105° or 110° F. if desired. Nothing is more efficient than 
the hot mustard bath for a general derivative effect in bringing the blood 
to the surface in cases of shock, collapse, heart failure from any cause, or 
in sudden congestion of the lungs or brain. The bath should not usually 
be continued for more than ten minutes,. If necessary, it may be repeated 
in an hour. 
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The Bran Bath.—Put one quart of ordinary wheat bran in a bag made 
of coarse muslin or cheese cloth and place this in four or five gallons of 
water. The bran bag should be frequently squeezed and moved about 
until the bath water resembles a thin porridge. It may be of any tem- 
perature desired, but usually about 90° to 95° F. is best. A bran bath is 
of great value in cases of eczema, excoriations about the buttocks, or in 
other cases where the skin is very delicate, and plain water seems to irri- 
tate it. 

The Tepid Bath may be given at a temperature of 95° to 100° F. It is 
very useful in many conditions of excitement or extreme nervous irrita- 
bility. To induce sleep it is often more efficient than drugs. 

The Cold Sponge or Shower Bath should be given in the morning 
before breakfast, and in a warm room. The child should stand in a 
foot tub containing warm water enough to cover the feet, then a large 
sponge holding about a pint of water at a temperature of from 40° to 60° 
F. should be squeezed three or four times over the chest, shoulders, and 
spine of the child, the skin being rubbed meanwhile. The bath should 
not last more than half a minute. It should be followed by a brisk rub- 
bing until a thorough reaction is established. ‘his is very useful at all 
ages, but a particularly valuable tonic in delicate children. It may be 
used in those only eighteen months old. Not the least of the beneficial 
results is the full expansion of the lungs from the strong cry which the 
bath usually excites. In younger infants a cold plunge may be sub- 
stituted. This should be merely a single dip of the entire body in 
water at a temperature of 50° to 60° F. In order that beneficial effects 
shall follow the cold plunge or cold sponging, a good reaction must be 
established. If children lack suffi- 
cient vitality to secure this, and if 
they remain pale, pinched, and blue 
for some time after the bath, it 
must be discontinued altogether, 
or water of a higher temperature 
used. 

Nasal Spray.—This may be either 
of an aqueous or oily solution. For 
the oil spray an atomizer similar to lat 
that shown in the accompanying Fe 8.—Albolene atomizer. 
cut should be employed. It is valu- 
able in cases of dry catarrh, where there is a formation of crusts in the 
nose. A variety of oils may be used in the spray, albolene being per- 
haps as satisfactory as any. Fig. 8 shows an efficient atomizer for 
albolene. 

There are a good many forms of hand atomizers to be found in the 
market for the production of an aqueous spray. For a cleansing nasal 
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spray, Dobell’s solution, Seiler’s solution, Listerine ten-per-cent solution, 
or a two-per-cent solution of boric acid maybe used. 

Nasal Syringing.—In cases of considerable nasal obstruction and in 
the more serious affections of the rhino-pharynx, only the syringe can be 
considered an efficient means of cleansing the cavity. 

The fountain syringe has the advantage of being easily regulated 
as to the force employed, this being determined by the height at which 
the bag is suspended above the bed. For ordinary purposes an eleva- 
tion of one or two feet is sufficient, and rarely is a greater pressure 


Fie. 9.—Nasal syringe. 


than three feet advisable. The last is desirable when a thorough 
flushing of the rhino-pharynx is required. The position of the patient 
is the same as that shown in Fig. 10. The danger of forcing fluid 
into the middle ear is greatly lessened if the patient keeps the mouth 
wide open. 

Where a smaller amount of fluid is sufficient a piston syringe may 
be employed. This should be small enough: to be easily worked with 
one hand. It should have a soft rubber tip, to prevent injuring the 
nasal mucous membrane, and the tip should be large enough to fill the 
nostril. The best piston syringe for nasal use is shown in Fig. 9. This 
is made either of glass or hard rubber, and fulfils all the conditions 
mentioned. It is easy of action, can be readily cleansed, and holds 
about half an ounce. The same syringe should not be used for more 
than one patient, unless it has been very thoroughly disinfected. In hos- 
pitals, and even in private practice, nasal syringes are frequent carriers 
of infection. 

Hither of two positions may be used in nasal syringing. In diph- 
theria, scarlet fever, or any constitutional disease attended by great 
depression, the child should not be removed from the bed. The syring- 
ing may be done by a single nurse, who stands at the head of the 
bed, alternately syringing the right and left nostril, turning the head 
from side to side (see Fig. 10). The other method is to hold the child 
erect on the lap, with the head inclined somewhat forward, the syring- 
ing being done by a second person standing behind. In either position 
the childs arms and hands should be securely pinioned to the sides by 
a sheet. ‘To make sure that the rhino-pharynx has been reached the 
water should return through the opposite nostril or the mouth. When 
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properly done, no prostration and very little irritation are caused. The 
bulb (Davison) syringe should not be employed for nasal irrigation; as 
the pressure can not be satisfactorily regulated, fluids are likely to be 
forced into the Eustachian tubes. 

Syringing the mouth and pharynx is useful in many pathological 
conditions of these parts, particularly in children too young to gargle. 
Hither the fountain, piston, or bulb (Davison) syringe may be used. 


Fre. 10.—Method of syringing the nose. 


If the pharynx is to be reached, the nozzle is used as a tongue depressor. 
This should be placed at the angle of the mouth between the back teeth. 
The child should be held in the sitting posture, with the head inclined 
forward. Only bland solutions should be employed. 
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Inhalations.—These are of very great utility in all affections of the 
respiratory tract. ‘lo be efficient, the patient should be put under a tent. 
A satisfactory tent may be made by erecting a T-shaped piece of wood at 
the head and foot of the crib and throwing over this a large sheet folded 
and pinned at the corners. Another method is, to stretch a cord around 
the top of each of the four posts of the crib, or simply from the centre of 
the head piece to the centre of the foot piece; the sheet should be used as 
in the first instance. A very good tent may be improvised by throwing a 
large sheet over an open umbrella. Instead of an ordinary cotton sheet 
one of rubber cloth may be used. For hospital use I have found it con- 
venient to have a rubber cover made to fit closely over the top of the crib 
to be used for inhalations. The better the tent the more satisfactory are 
the results from inhalations. 

Inhalations may be in the form of vapour or spray. The apparatus 
employed may be the croup kettle, the vapourizer, or the steam atomizer. 
As all of these are used with alcohol lamps, innumerable accidents from 
fire have occurred with them. Patients and nurses should always be cau- 
tioned regarding this. The ordinary croup kettle is a clumsy affair and 
especially likely to be the cause of accidents. In Fig. 11 is shown one 
of an improved pattern,* which possesses the advantages both of the ordi- 
nary croup kettle and of the 
vapourizer. The base has been 
weighted, to prevent the appa- 
ratus being easily upset. The 
pail is low, which fact also contributes 
to its stability. It is provided with a 
safety alcohol lamp, the flame of which 
can be regulated by a screw. The 
lamp holds enough alcohol to burn 
from five to six hours. This kettle 
may be used to produce simple vapour, 
or vapour from lime water, or a medi- 
cated vapour may be employed. If the 
latter is desired, the substance to be va- 
pourized is placed on a sponge held in 
= the expansion of the spout. The kettle 
Fie. 11.—The author’s croup kettle. should be filled with hot water before 

using. It should be placed upon the 
floor or a low box beside the crib, so that the end of the spout is just in- 
side the tent at a level with the surface of the bed. 

The vapourizer ¢ (Fig. 12) is one of the most satisfactory means of 


* Made by Lewis & Conger, 180 W. 42d St.. New York. 
+ Made by Whitall & Tatum, New York and Philadelphia. 
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obtaining medicated inhalations The boiler is half filled with water, and 
the substance to be vapourized is placed upon a sponge which lies on a per- 


Fie. 12.—Vapourizer. Fie. 13.—Steam atomizer. 


forated diaphragm placed at the top of the boiler, so that all the steam 
generated in the boiler passes through it. 

The steam atomizer is shown in Fig. 13. For this no tent is required. 
It should be placed about one and a half or two feet from the patient’s 
face, and the clothing protected by a rubber sheet. This is very efficient 
where steam or vapour of lime water are used, but is not to be advised for 
carbolic acid, creosote, ete. 

Oiled-silk Jacket.—In all forms of acute pulmonary inflammation this 
form of local application has largely supplanted the time-honoured poul- 
tice, both in hospital and in private practice. It keeps the skin at a uni- 
form temperature, maintains a moderate degree of counter-irritation, and 
gives the patient a great deal of comfort. The jacket consists of three 
layers—an outer one of oiled 
silk, an inner one of cheese 
cloth or light flannel, and a 
middle one of cotton batting 
or wool. The middle layer 
should be half an inch in 
thickness. The purpose of 
the lining is to keep the cot- 
ton in position. Fig. 14 
shows the pattern of the 
jacket. It is generally made 
in two pieces, each of which should be about twelve inches wide and twelve 
inches long for a child of one year. These are sewed together along one 
border and lapped at the other, where it is secured by safety pins. A 
properly made jacket will last two weeks. 


Fic. 14.—Pattern for oiled-silk jacket. 
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Stomach-Washing consists in the introduction of water into the stom- 
ach through a flexible catheter or stomach.tube and then siphoning it 
out. It was introduced into general practice among infants by Epstein, 
of Prague. To Seibert (New York) is due the credit of bringing the 
; subject prominently before the minds of 
the medical profession in America. It is 
one of the most valuable therapeutic 
measures we possess. Stomach-washing 
has been employed almost daily for the 
past twelve years in the hospitals with 
which I am connected, during which 
period the stomach has been washed 
many thousand times. No accident 
whatever has occurred, and the operation 
may be considered entirely free from 
danger; in fact, it is difficult to pass 
the tube anywhere else than into the 
cesophagus. The amount of prostration 
may be compared to that of an ordinary 
attack of vomiting. 

The apparatus for stomach-washing 
is very simple (Fig. 15). There is re- 
quired a soft-rubber catheter, size 16, 
Be reed OS Nak American scale (24 French)—one with a 

re Bi oe Oa large eye is preferred; a glass funnel, 
holding four to six ounces; two feet of 

rubber tubing, and a few inches of glass tubing to join this to the cathe- 
ter. The child should be held in a sitting posture (Fig. 16), the body 
well protected by a rubber sheet, with a large basin conveniently near. 
The catheter should be moistened. While the tongue is depressed with 
the forefinger of the left hand, the catheter is passed rapidly back into the 
pharynx and down the esophagus. It is important that the first part. 
of the introduction should be as rapid as possible, for if the child begins 
to gag from the pharyngeal irritation the introduction of the tube may 
be quite difficult. No resistance is ordinarily encountered after the tube 
reaches the oesophagus. About ten inches of the catheter should be passed 
beyond the lips. When it has reached the stomach the funnel should be 
raised as high as possible, to allow the escape of gases almost invariably 
present. It should then be lowered, in order to siphon out the fluid con- 
tents. If nothing escapes, the funnel is then to be raised and from two 
to six ounces of water poured into it from a pitcher; the funnel is then 
lowered and the water siphoned out. This procedure is repeated from 
four to ten times, or until the fluid comes back perfectly clear. About a 
quart of water is ordinarily used. Various solutions have been advised 
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for stomach-washing, but nothing is better than boiled water, used at the 
temperature of from 100° to 110° F.—the higher temperature being em- 
ployed when the gastric irritation is very great. Through the tube are 
easily discharged mucus and small curds; larger ones are gradually broken 
down by repeated washing. Vomiting may be induced by overdistending 
the stomach with water. If there is great thirst there is often an advan- 
tage in leaving one or two ounces of water in the stomach. To this water 
it is at times beneficial to add lime water. 

Stomach-washing in its application is practically limited to children 
under two and a half years. It is easiest in those under eighteen months. 


Fie. 16.—Position for stomach-washing. 


Children of three years and over are usually so much alarmed and struggle 
so violently as to make it difficult and undesirable. 

The indications for stomach-washing are: (1) Acute gastric indiges- 
tion, either with or without persistent vomiting. Here the purpose is 
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simply to clear the stomach of its irritating contents, and a single wash- 
ing may be sufficient. (2) Chronic indigestion attended with great 
production of gastric mucus, and sometimes, though rarely, by dilatation 
of the stomach. In these cases daily washing is required for a consider- 
able period. (3) Poisoning. 

Gavage.—Gavage consists in the forcible introduction of food into the 
stomach by a tube passed through the mouth. The same apparatus is 
employed as in stomach-washing, and the method is similar, with the 
exception that for gavage the child should be placed flat upon the back, 
the head being steadied by an assistant. In older children a mouth-gag 
is often necessary. After the tube has entered the stomach the funnel 
should be raised to ullow the gas to escape. The food is then poured 
into the funnel; as soon as it has disappeared the tube is tightly pinched 
and quickly withdrawn, to prevent food from trickling into the pharynx, 
since this is often a cause of vomiting. In young infants, after remoy- 
ing the tube, it is well to keep the jaws separated by the fingers for a few 
moments to prevent gagging. If the food is regurgitated this usually 
happens at once. It may then be introduced a second time. After feed- 
ing, the child should be kept absolutely quiet upon the back. 

In cases where all the food is given by gavage the interval between 
feedings must be considerably longer than under other circumstances. 
The food given should be either wholly or partly predigested, since diges- 
tion in these cases is usually feeble. The stomach should be washed 
before each feeding, in order to remove mucus and to be sure that it is 
empty before the meal is given. 

Gavage is valuable, as already indicated in connection with the incu- 
bator, in the management of premature infants and after certain opera- 
tions upon the mouth and neck. It is also useful, first, in the case of very 
young infants, who, suffering from severe malnutrition, can not be in- 
duced to take food enough to sustain life; secondly, in many acute dis- 
eases, particularly in septic cases where the child will not readily take the 
necessary food, as in diphtheria, scarlet fever, typhoid, pneumonia, etc. ; 
thirdly, in many cases of cerebral disease where food is refused on account 
of delirium or coma; and, fourthly, in uncontrollable vomiting, as first 
suggested by Kerley. 

Gavage is a very simple procedure and one which a nurse can easily 
be taught. It is free from danger, and in a great majority of cases the 
food given is not regurgitated. In acute septic cases not only may food 
be given, but also such medicines and stimulants as may be required, 
with little or no trouble. The advantage of gavage over the continued 
coaxing or holding the nose and forcing the patient to swallow, will be 
at once apparent to one using it. 

Nasal Feeding.—The method is similar to gavage, the only difference 
being that the tube is passed through the nose, and consequently a much 
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smaller one is used. No. 10 American or No. 16 French scale is a proper 
size. Nasal feeding is applicable to children over two years old, in whom 
the tube can seldom be passed through the mouth without the use of a 
gag, and then only after much struggling. It is of value after intuba- 
tion, tracheotomy, and other operations about the throat, also in some 
cases of throat paralysis, especially after diphtheria. 

Trrigation of the Colon.—By irrigation of the colon is meant the 
flushing of the entire large intestine by fluids injected high up through 
a catheter or rectal tube. Very rarely indeed do the injected fluids pass 
beyond the ileo-cxcal valve. 

The apparatus required for irrigating the colon is a fountain syringe, 
five or six feet of rubber tubing, and a flexible rectal tube or soft-rubber 
catheter—No. 26 or 27, French scale, being preferred. Kemp’s double- 


Fie. 17.—Kemp’s tube. 


current tube of hard or flexible rubber (Fig. 17) is of great advan- 
tage. The child is placed upon the back, with the thighs flexed and the 
buttocks brought to the edge of the bed or table. He should he upon 
a Kelly pad or a rubber sheet so arranged as to form a trough empty- 
ing into a large basin or tub. The bag containing the water is hung 
four or five feet above the bed. If a catheter is used it is inserted 
just within the sphincter before the water is turned on. As it flows 
the catheter is gradually pushed upward to a distance of twelve or four- 
teen inches. The water distending the intestine in advance of the cathe- 
ter usually makes its introduction quite easy. If, however, the attempt 
is made to introduce the catheter before turning on the water, it almost 
invariably doubles upon itself. In Fig. 18 is shown the colon of an in- 
fant of six months in position. It is the peculiar curve and the great 
length of the sigmoid flexure that make the introduction of water difficult, 
unless the tube is passed quite to the descending colon. When this is 
done the remainder of the colon fills with ease; but if the tube is intro- 
“duced only three or four inches the irrigation is not likely to extend 
beyond the sigmoid flexure. 

Usually a pint, and often a quart, will be introduced before any water 
returns. This is an advantage, since one can then be reasonably sure that 


66 PECULIARITIES OF DISEASE IN CHILDREN, 


the upper part of the colon has been reached. The water is passed from 
time to time alongside the. catheter, often with considerable force. At 
least a gallon of water should be used for a single irrigation. The wash- 
ing should be continued until the water returns quite clean. Gentle 
kneading of the abdomen should be continued during the irrigation, par- 
ticularly the early part of it, to facilitate the passage of the water into the 


Pigs 


Fia. 18.—Colon of a child six months old, in position. (From a photograph.) 


upper part of thecolon. At the end of the irrigation the rubber tube is de- 
tached and the water allowed to escape through the catheter, which remains 
in situ. Sometimes as much as a pint of water remains in the intestine. 
This is usually passed within half an hour. As the irrigation of the colon 
almost invariably excites active peristalsis of the lower ileum, this part of 
the intestine is emptied as well. It is to be remembered that the colon 
of an infant six months old will hold one pint without distention, and at 
the age of two years from two to three pints. 

Irrigation of the colon is useful to clear this part of the intestine of 
mucus, fecal matter, undigested food, and the products of decomposition. 
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It may also be employed as a means of local medication in ileo-colitis. 
Where the object is simply to cleanse the intestine, a saline solution—a 
teaspoonful of common salt to a pint of water—is preferred. 

The temperature of the water used for irrigation may be varied ac- 
cording to the special indications. For ordinary purposes, where cleans- 
ing only is aimed at, a temperature of from 95° to 100° F. seems to be 
best. When the body temperature is high, or when there is much pain, 
tenesmus and straining, cold water has important advantages. In cases 
of collapse or great prostration hot injections may be employed; these 
should not be hotter than 110° F., but at this temperature they may be 
used with safety. 

Irrigation under most circumstances is required only once in twenty- 
four hours. When it is employed it is important to use a large quantity 
of water. It must be done thoroughly to be of value, and either by the 
physician himself or an experienced nurse. 

Enemata.—Simple enemata are useful in infants and older children 
for constipation. Where an immediate effect is desired the most efficient 
is one containing glycerine—e. g., for an infant, one teaspoonful to one 
ounce of water. Oil enemata are useful where the fecal mass is hard and 
dry and expelled with difficulty. Enemata should always be given with 
care, and preferably a rubber catheter should be attached to the nozzle 
of the syringe. 

Nutrient enemata have a limited application in infancy. The rectum 
soon becomes intolerant, and rarely can more than three or four injec- 
tions be given before they cease to be retained. The quantity injected 
should be’ small, rarely more than one or two ounces, and the interval 
between injections should be at least four hours. In older children they 
may be used as in adults. For this purpose either completely peptonized 
milk or some of the forms of beef peptones, like Mosquera’s beef jelly, 
may be employed. In giving stimulants in enemata care should always 
be taken that they be well diluted. 

The administration of drugs per rectum is useful in certain cases 
where, on account of the unpleasant taste or vomiting, the administration 
by mouth is difficult—e. g., quinine and chloral. As a diluent, gruel is 
preferable to water. If quinine is used, the bisulphate is the best prepara- 
tion, but this must be well diluted. The temperature of enemata which 
are to be retained should be about 100° F. It is necessary in infancy to 
press the buttocks together for half an hour afterwards to prevent the 
expulsion of the injection. 

Hypodermic Medication.—This is not often used in childhood, but it 
must not be forgotten that it is at times of the greatest service even in 
infancy. The use of morphine hypodermically in convulsions, of mor- 
phine and atropine in cholera infantum, of strychnine in heart failure, 
as in pneumonia, may be cited as examples. 
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Massage.—In older children massage is useful for the same conditions 
as those for which it is employed in adults; the most important are 
anemia, general malnutrition, chorea, and chronic constipation. It is 
necessary that in the beginning only the mildest movements of massage 
should be employed, and these but for a short time. 

In infancy massage has a limited application, and it is doubtful 
whether it really does more than can be accomplished by the general 
friction of the body. This rubbing, either with the bare hand or with 
cocoa butter, or with some form of fat, is useful in malnutrition, in 
rickets, and in wasting diseases where the circulation is feeble and the 
muscular tone low. Cocoa butter is cleanly and has a pleasant odour, and 
is, I think, quite as valuable as the more commonly employed cod-liver 
oil, which is exceedingly disagreeable. The inunctions should be given 
daily after the morning bath, before an open fire. The rubbing should 
be continued for fifteen to twenty minutes. 

Anesthetics.—As a general anesthetic for routine use, ether is to be 
recommended for children. Its disadvantages can largely be overcome 
by proper administration ; in point of safety it is immeasurably superior 
to chloroform for the very young. The administration of ether to young 
children may be advantageously preceded by a few whiffs of nitrous 
oxide or ethyl chloride; both, however, are to be used with caution in 
infants. Ether should be given slowly, well diluted with air, and if used 
in this way its unpleasant features may be obviated. This can best be 
accomplished by the use of some special form of inhaler. Ether should 
_ not be selected as the anesthetic for patients suffering from nephritis, 
bronchitis, pneumonia, pleurisy, or any other disease attended by ob- 
structed respiration. For all these conditions chloroform is much safer. 

The dangers from chloroform are greatest when it is given too rapidly 
or in too concentrated a form. Both are exceedingly likely to occur 
where it is administered to a struggling child. The greatest care and 
judgment should be exercised at such times, or disastrous consequences 
may follow. To produce and maintain the effect desired with the mini- 
mum amount of chloroform should always be the aim. All anesthetics, 
but especially chloroform, are dangerous in children with the so-called 
lymphatic diathesis. For the removal of tonsils or adenoids, so often 
required in such children, chloroform should not be employed. 

Nitrous oxide, while very useful in older children, as in adults, for 
momentary operations, 1s not well borne by infants. It produces so early 
and so deep asphyxia that its prolonged use may be fraught with serious 
danger. 

Ethyl chloride is coming into use as a rapidly acting anesthetic for 
momentary operations, or preliminary to the use of ether. It is power- 
ful, and acts so quickly that it must be used with great caution in young 
children. Only a small amount is required. 
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SECTION I. 
DISEASES OF THE NEWLY BORN. 


CHAPTER} 


ASPHYXTA. 


THE lungs in the full-term foetus are of a uniform dark red colour, and 
show very distinctly upon their surface the lobular divisions. They are 
firm and solid and readily sink in water. The connective tissue is very 
abundant, and forms distinct fibrous septa, which stretch through the 
lungs in every direction. 

Inflation of the lungs begins with the first cry uttered by the infant 
as it is born into the world. The parts first expanded are the anterior 
borders of the lungs, then the upper lobes, and finally the lower lobes 
posteriorly. The superficial lobules are nearly always expanded before 
those in the interior of the lung. The inflation is sometimes irregular, 
because of the accumulation of mucus in some of the bronchial tubes. 
The right lung is frequently stated to be expanded earlier than the left. 
Although this is often the case, there is no uniformity in this respect. 
The important point to be remembered is, that the parts last inflated are 
the posterior portions of the lower lobes. The expansion of the lungs is a 
gradual process, and in healthy infants it is probably not complete much 
before the end of the second day. In delicate children it may be post- 
poned for several days, or even weeks. ‘The above statements are based 
upon post-mortem observations upon infants dying from various causes 
during the first weeks. It has often been a matter of great surprise to 
find at autopsy on an infant two or three days old, that less than one half 
. of the lung tissue was expanded, although the child had breathed well 
and shown no signs of atelectasis. Under normal conditions at full term 
inflation of the lung takes place very readily, but not so readily in pre- 
mature or delicate infants, on account of the feebleness of the respiratory 
muscles. The longer it is postponed after birth the more difficult does it 
become, on account of the changes which occur in the collapsed air vesi- 
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cles. The condition of the child im utero may be described as one of 
footal apnoea, its oxygen being received and its carbon dioxide discharged 
through the placenta, which is essentially the organ of respiration at this 
period. This condition is interrupted by cutting off the supply of oxygen 
and the accumulation of carbon dioxide in the blood. Which of these is 
the important factor in inducing pulmonary respiration has been much 
debated ; but the best experimental evidence seems to show that it is the 
want of oxygen which stimulates the respiratory centres. 

Under the term “asphyxia” may be included all cases in which pri- 
mary respiration is not spontaneously established with sufficient force to 
maintain life. Usually there is no attempt at pulmonary respiration until 
after the birth of the child, but it may occur im utero or at any stage of 
parturition. Asphyxia may be of intra-uterine or extra-uterine origin. 

Etiology.—1. Intra-uterine asphyxia. The maternal causes include 
any disturbance of the placental circulation during labour—anything 
which prolongs the second stage of labour, convulsions, hemorrhage, the 
use of ergot in the second stage, or, finally, the death of the mother. The 
causes relating to the child are pressure upon the cord, multiple winding 
of the cord about the neck, early separation of the placenta, and pressure 
upon the brain. If the respiratory stimulus comes before the birth of 
the child, the effort at respiration may cause the entrance into the mouth 
and air passages of amniotic fluid, mucus, blood, meconium, etc. 

2. Hxtra-uterine asphyxia. This condition is a much less common 
one. It arises from causes quite apart from those above mentioned, and 
depends upon malformations or intra-uterine disease of the organs of 
respiration, circulation, or of the brain. It may be secondary to an injury 
of any of these organs received during parturition. It is also seen in pre- 
mature infants, where it depends upon the feeble development of the nerve 
centres and respiratory muscles and upon the soft, yielding chest walls. 

Lesions,—In infants dying of intra-uterine asphyxia there are seen 
the usual changes found in death from suffocation, together with the effects 
of attempts at breathing im wtero. There is general congestion of all the 
viscera, particularly of the brain and its meninges, the liver, and the lungs. 
They may show small, punctate hemorrhages, and occasionally large ex- 
trayasations. Blood or bloody serum may be found in any of the serous 
cavities. The right heart is overdistended with dark, soft clots, and the 
blood generally is more fluid than normal. The lungs may contain no 
air, but more frequently there are small, scattered areas in which lobular 
inflation has taken place. If the child has lived several hours there are 
larger areas of expanded lung, especially in the upper lobes, and these 
may even be emphysematous, if artificial inflation has been employed. 
In the mouth, nose, larnyx, and even as far as the finest bronchi, there 
may be found aspirated materials—amniotic fluid, blood, mucus, or me- 
conium. In extra-uterine asphyxia there are organic changes in the vis- 
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cera—malformations of the lungs or the heart, intra-uterine pneumonia 
or pleuritic effusion, malformation of the diaphragm and sometimes of 
the brain. 

Symptoms,—Under normal conditions the newly-born infant begins at . 
once to scream and to use its limbs, the purplish colour of the skin giving 
place in a few moments to a rosy pink. In the first degree of asphyxia— 
asphyxia livida—the child is deeply cyanosed. Either no attempt what- 
ever is made at respiration, or it is superficial and repeated only at long 
intervals. The pulse is slow, full, and strong. The vessels of the cord 
are distended. Muscular tone is preserved, and also cutaneous irritability, 
so that with the application of almost any kind of external stimulus, respi- 
ration is excited and the symptoms disappear. 

In the second degree—asphyzia pallida—the picture is quite a different 
one. ‘The face is pale and death-like, though the lips may still be blue. 
The heart’s action is weak, and by palpation can rarely be felt at all. By 
auscultation the sounds are feeble, irregular, and usually slow. The cord 
is soft, pale, and flaccid, and its vessels nearly empty. The sphincters are 
relaxed, and meconium oozes from the anus. There is entire loss of tone 
in the voluntary muscles, so that the extremities and entire body seem 
perfectly limp. Cutaneous sensibility is abolished. The extremities are 
often cold. There may occur a few short, convulsive contractions of the 
respiratory muscles, but these are without effect and soon cease. Unless 
such cases receive the most prompt and efficient treatment, the heart’s 
action becomes more and more feeble until it ceases and death occurs. 
Other cases are partly resuscitated and may survive for a few hours or 
days, when they gradually sink, respiration becoming more and more 
feeble in spite of all efforts to maintain it. Between these two extremes 
all degrees of severity are seen. 

In extra-uterine asphyxia there may be some attempts at voluntary 
respiration continuing for several hours, sometimes for a day or two, but 
this may be inadequate to sustain life. 

Diagnosis,— Almost the only condition with which asphyxia is likely 
to be confounded is cerebral compression from a meningeal hemorrhage. 
The difficulties in the case are much increased by the fact that the two 
conditions are not infrequently associated. It may then be impossible to 
tell that in addition to asphyxia, intracranial hemorrhage is present. If the 
hemorrhage is extensive and the asphyxia only moderate, a diagnosis is 
possible in most of the cases. In hemorrhage there is often a history of 
undue compression during delivery—sometimes the use of forceps. The 
fontanel is bulging; there is coma, and there may be paralysis. The re- 
spiratory murmur may be quite strong for several hours, but it gradually 
fails as the child becomes completely comatose. Anzmia resulting from 
a large hemorrhage, like that due to rupture of the cord, may simulate the 
severe form of asphyxia. 
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Prognosis.—This depends upon the grade of asphyxia and the treat- 
ment employed. There is but little tendency to spontaneous recovery in 
any form. In the milder cases recovery is almost invariable with any 
intelligent treatment. In the severest cases the outcome is always doubt- 
ful, although by persistent effort many that are apparently hopeless may be 
saved. In a prognosis as to the ultimate result, the frequent complica- 
tion of asphyxia with meningeal hemorrhage should always be kept in 
mind. Apart from this complication it is doubtful whether asphyxia has 
anything to do with the production of idiocy. 

Treatment.—In every case the first step is to clear the mouth and 
pharynx of mucus by means of the finger covered with absorbent cotton. 
In the milder forms respiration is usually excited either by spanking the 
child or the alternate use of hot and cold baths. If the hot bath is em- 
ployed, the water should be from 105° to 110° F. and always tested by a 
thermometer. After a few moments the child may be dipped into ice- 
water, or the body may be douched with it. In the livid cases relief is 
often afforded by allowing the cord to bleed for a few moments before liga- 
tion. The loss of half an ounce of blood is ordinarily sufficient. Simply 
swinging the child in the air is a powerful stimulus to respiration. The 
above means will suffice in the great majority of cases. In the more severe 
forms, however, these are inadequate. ‘There is no respouse whatever to 
external stimulation, either by heat or mechanical irritation. In these 
cases two methods of resuscitation may be employed: artificial respiration 
and direct inflation of the lungs. 

One of the most widely employed methods of inducing artificial respi- 
ration is that of Schultze. The infant is grasped by both axille in such 
a way that the thumbs of the physician rest upon the anterior surface of 
the chest, the index fingers in the axille, and the remaining fingers extend- 
ing across the back. The child is thus suspended at arm’s length between 
the knees of the physician, the feet downward and the face anterior. The 
body is now swung forward and upward, until the physician’s arms are 
nearly horizontal. ‘his produces the inspiratory effort. When this point 
is reached, an arrest in the swinging causes flexion of the trunk, the head 
now being directed downward, the lower extremities fall toward the phy- 
sician until the whole weight of the body rests upon the thumbs. In this 
way expiration is produced. Lusk cautions against the employment of 
this methed if the heart’s action is very feeble, as it may cause the heart 
to stop altogether. 

A morhied introduced by Dew has been extensively employed in New 
York. The infant is grasped in such a way that the neck rests between 
the thumb and forefinger of the left hand, the head being allowed to fall 
far backward, the upper portion of the back resting upon the palm of the 
hand; with the right hand the knees are grasped between the thumb 
and fingers, the thighs resting against the palm of the hand. Inspiration 
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is produced by depressing the pelvis and lower extremities thus causing 
the abdominal organs to drag upon the diaphragm, and at the same time 
gently bending the dorsal region of the spine backward. In expiration 
the movement is reversed, the head being brought forward and flexed 
upon the thorax, while at the same time the thighs are flexed so as to 
bring them against the abdomen. The body is thus alternately folded 
upon itself and unfolded as the movements are carried on. If there is 
much mucus in the mouth, the movement of expiration should first be 
made with the body completely inverted. This method is simple, efficient, 
and much less fatiguing than that of Schultze when it is to be main- 
tained for a long time. It is also of great advantage in that it can be 
carried on while the child is in the hot bath, one of the greatest objec- 
tions to the method of Schultze being the loss of animal heat incident to 
its use. 

In all cases where artificial respiration is used the first movement 
should be that of expiration, to expel, so far as possible, foreign substances 
from the air passages. The movements should be made from eight to 
twelve times a minute, and not too forcibly, the child being kept in the 
hot bath between the movements, and as much as possible during them. 
As long as the heart beats resuscitation is possible, and the case should 
not be abandoned. 

Inflation of the lungs is not usually of so much general value, although 
it is sometimes successful when all other means have failed. It may be 
done by the mouth-to-mouth method, or by the introduction of a catheter 
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into the larnyx. The former is much easier, but is much less certain, 
since the air is liable to pass into the stomach. If, however, the head be 
carried pretty well backward, compression made over the epigastrium, and 
the nose closed, this is less likely to occur. The introduction of a flexible 
catheter into the larynx is by no means an easy matter even with consid- 
erable practice. The use of a stiff catheter is not so difficult, but it is capa- 
ble of doing harm. A much better instrument is the laryngeal tube of 
Ribemont (Fig. 19). This is inserted like an intubation tube. By means 
of the rubber bag attached, air may be forced into the lung, or mucus 
aspirated from the trachea and bronchi as may be desired. In all these 
methods, but especially when the catheter is used, care is necessary not to 
employ too much force. It should always be remembered that the ca- 
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pacity of the lungs of the child is much less than that of those of the 
physician. Like artificial respiration, inflation is to be used in connec- 
tion with the external application of heat, preferably the continuous hot 
bath. 

The method introduced by Laborde, of making rhythmical traction 
upon the tongue ten or twelve times a minute as a means of exciting res- 
piration, is one of the most efficient within our reach. It may be resorted 
to in conjunction with other methods, or used alternately with them. 

In cases of asphyxia it is not enough to make the child cry. The 
deep respirations must be made to continue, for very often it happens 
that resuscitation is only partial, and that the child after six or eight 
hours lapses into its previous condition. All severe cases require careful 
watching for the first twenty-four or thirty-six hours, as a repetition of 
the treatment is often required. 


CHAPTER II. 
CONGENITAL ATELECTASIS. 


This condition is one in which there is a persistence of the foetal state 
in the whole or in any part of the lung. 

Atelectasis is the pathological condition with which asphyxia of the 
newly born is usually associated. In most of the cases the condition of 
atelectasis is completely overcome by the means employed in resuscitation ; 
in some, however, these means are only partially successful, so that a por- 
tion of lung of variable extent remains in the foetal condition. These are 
the circumstances in which most of the cases of atelectasis arise. But 
there are others in which there is no history of early asphyxia, where the 
primary respirations, although taking place spontaneously, have not been 
of sufficient force and depth to produce full pulmonary expansion. This 
usually occurs in feeble infants, or in those who are premature. The 
causes of congenital atelectasis are therefore, in the main, those mentioned 
as producing asphyxia. 

Lesions.—In cases where the child dies during the first few days the 
amount of expanded lung is often very small, frequently not more than 
one fourth of the pulmonary area. The expanded portion is usually the 
anterior borders of the upper lobes. This is often the seat of acute em- 
physema. The rest of the lung is still in the foetal state; it is of a | 
brownish-red colour, very vascular, does not crepitate, and shows the lobu- 
lar outlines both on the surface and on section. With a little force the 
atelectatic lung may be completely inflated. 

If children have lived several months, nearly the whole of the upper 


CONGENITAL ATELECTASIS. "5 


lobes and the anterior portion of the lower lobes are usually well inflated. 
These portions are either normal or slightly emphysematous. The pos- 
terior portion of the upper lobes and the lower lobes are almost invariably 
the seat of the atelectasis. On the surface even these portions may pre- 
sent quite a large area of expanded vesicles, but the lobe is solid to the 
touch, and crepitates but slightly. On section it is seen that only the 
most superficial part of the lung is inflated, often only to the depth of 
a line, while the interior of the lobe is unexpanded. Small hemorrhages 
are frequently seen beneath the pleura. 

It is usual for both lungs to be affected, and often, but by no means 
uniformly, to about the same degree. It is frequently a great surprise to 
discover that a child has lived two or three months without presenting, 
any signs of cyanosis, using not more than one third of its pulmonary area. 
This variety of atelectasis closely resembles the hypostatic pneumonia of 
delicate infants, and very often the two conditions are associated. It may 
require the microscope to decide between them. If congenital atelectasis 
has existed for some months, there are usually found evidences of pneu- 
monia. Inflation is not so easy as in recent cases, but with force the 
greater part of the lung can usually be expanded. The heart commonly 
shows the right auricle and ventricle to be distended with dark clots, and 
there is occasionally found a patent foramen ovale or some other form of 
congenital lesion. The liver and spleen are in most cases congested, and 
the spleen may be considerably enlarged. The mucous membrane of the 
stomach and intestines is sometimes deeply congested. 

Symptoms.—In one group of cases the children are asphyxiated at 
birth, but the attempts at resuscitation have been only partially successful. 
Although the patients may live for a few days, there is cyanosis, which 
gradually deepens, and death takes place from asphyxia, exhaustion, or 
convulsions. 

In a second group of cases the infants have been asphyxiated at birth, 
and resuscitated perhaps with difficulty, but to all appearance completely. 
They do not thrive, however, remaining small and delicate, gaining very 
little or not at all in weight, and showing poor circulation, cold extremi- 
ties, and occasionally subnormal temperature. It is characteristic of these 
cases that the cry is never loud, strong, and lusty. Some of them will not 
cry at all. Such children may live several weeks, or even months. There 
may develop at any time, often quite suddenly and without assignable cause, 
attacks of cyanosis with prostration. Children may have several such at- 
tacks, which do not excite suspicion since they pass away spontaneously. 
In other cases the symptoms are so severe that they may result fatally in a 
few hours, death being frequently preceded by convulsions. If energetically 
treated the symptoms may pass away but, reappearing in a few hours, or 
again after a week or more, they gradually deepen in intensity until death 
occurs. 
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Two cases coming under my observation in the New York Infant 
Asylum in 1890, illustrate this point. ‘The infants were twins, ten weeks 
old and delicate. Suddenly at night one child was taken with convul- 
sions, became deeply cyanosed, and died in two and a half hours. It had 
been suffering from a slight attack of indigestion and diarrhoea for a week 
previous, but apparently was not seriously ill. The other twin had been 
on the previous day as well as for several weeks. Two hours after the 
death of the first child the second was taken with similar symptoms, dying 
in a few hours. At autopsy I found very extensive atelectasis involving 
the posterior part of the upper and the greater part of both lower lobes. 
The lesions were almost identical in the two cases. In both, the stomach 
was greatly distended with food and gas. I have repeatedly seen the 
effect of overdistention of the stomach in producing cyanosis in young 
children, and in this instance I believe it to have been the exciting cause 
of the final symptoms. It was subsequently learned that during the six 
weeks of observation the nurse had witnessed several slight attacks of cy- 
anosis in one of the infants. 

I have seen a number of such cases, in which there was nothing what- 
ever to attract attention to the lungs until the final attack of cyanosis 
occurred, the children showing only the signs of malnutrition. In not all 
of these cases is there a history of asphyxia at birth. Some are only puny, 
delicate or premature, exhibiting during the early weeks of life all the 
signs of feeble vitality. The subsequent course is the same as in those in 
which there is early asphyxia. The duration of life in these cases depends 
chiefly upon the extent of the atelectasis. 

It is not to be supposed that all cases‘of congenital atelectasis ter- 
minate fatally. Infants in whom there is every reason to believe that 
atelectasis exists, from the occasional attacks during the first few weeks of 
cyanosis, feeble cry, poor circulation, etc., may under favourable conditions 
recover completely, even though no special treatment is directed to the 
Jungs. 

Diagnosis.—For this the physical signs are of much less value than the 
symptoms. It should be remembered that the principal seat of the disease 
is the lower lobes posteriorly. Percussion usually gives resonance over the 
entire chest, although this may be somewhat diminished posteriorly. There. 
is not, however, so much change as one would expect to find, for the col- 
‘ lapsed areas are surrounded by others which are overdistended, and there 
are in the midst of the collapsed parts, especially upon the surface, lobules 
which are inflated. If the two sides are involved to about the same degree, 
as is often the case, we can get no difference in the percussion note over 
the two lungs, and the change from the normal may be so slight as not to 
be appreciable. Where only one lung is affected a difference can usually 
be made out. The respiratory murmur is rarely bronchial, but generally 
only feeble in its intensity, and rather ruder in quality than normal. As 
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in the case of percussion, if only one lung is affected this is of some value 
in diagnosis, but it is not suffigiently marked to be readily recognized 
when both sides are involved. Occasionally rales are present. 
Treatment.—In the newly-born child, whether asphyxiated or not, the 
physician should see to it that the infant not only cries, but does so 
loudly and strongly, and that this cry is repeated every day. If children 
do not cry naturally they must be made to do so by the alternate use of 
the hot and cold bath, as in cases of asphyxia, or by mechanical means, 
like spanking. This should be repeated at least twice a day, and con- 
tinued for from fifteen to thirty minutes. It may seem cruel, but it is 
often the only means of saving life. Expansion of the lungs is much 
more easily induced during the first few days of life, becoming more and 
more difficult the longer it is delayed. Provided the condition is recog- 
nized, treatment is fairly successful. In institutions where delicate infants 
spend most of the time in their cribs, atelectasis is likely to be found. 
An infant needs exercise, and this is often only to be obtained by taking 
the child from its crib several times a day, by general friction, massage, 
the stimulus of fresh air, etc. Nothing is more certain to perpetuate 
atelectasis than to allow the infant a life of feeble vegetative existence. 
Food and feeding must be carefully attended to, but even these are of less 
importance than the maintenance of the animal heat. The temperature 
is often subnormal, and should be closely watched. If there is difficulty 
in keeping the child warm it should be rolled in cotton and surrounded 
by hot bottles, or kept in an incubator during the first few weeks. (See 
page 10.) During attacks of cyanosis the same means are to be employed 
as in cases of asphyxia of the newly born—cutaneous stimulation and arti- 
ficial respiration—the administration of drugs being of little or no value. 
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ICTERUS. 


Several varieties of icterus are met with in the newly born. 

1. It is often seen in the various forms of pyogenic infection. In 
such cases the icterus is usually mild. 

2. It may depend upon syphilitic hepatitis—a rare cause. 

3. It may be due to congenital malformations of the bile-ducts. 

4. The most frequent of all varieties is the so-called idiopathic icterus, 
sometimes spoken of as “ physiological” icterus. 

In the cases included under the first and second heads icterus is a 
minor symptom. The other varieties are sufficiently important to require 
separate consideration. ; 
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MALFORMATIONS OF THE BILE-DUCTS. 


The common bile-duct is the most frequently affected. There may 
be atresia at the point where it opens into the intestine, the duct may 
be represented by a fibrous cord, or it may be absent altogether. In 
many cases this is the only lesion; in others it is associated with an im- 
pervious hepatic or cystic duct; in still others the common duct is nor- 
mal, but the cystic or hepatic ducts are impervious. 

At autopsy all the organs are usually found intensely jaundiced, par- 
ticularly the liver. In recent cases this is very much swollen, but pre- 
sents no marked organic changes. In cases which have lasted several 
months there is commonly found chronic intestinal hepatitis, sometimes 
to a very marked degree. This was present in nine of the fifty cases col- 
lected by Thomson.* The gall-bladder is usually small, and often rudi- 
mentary. In cases of atresia of the common duct it may be greatly dis- 
tended. 

The condition of the bile-ducts is ascribed to an error in development 
and subsequent catarrhal inflammation. There does not seem to be suf- 
ficient evidence to prove that hereditary syphilis is an etiological factor 
of much importance. This was present in but five of Thomson’s 
cases. 

Symptoms.—The most striking symptom is jaundice, which is usually 
noticed a day or two after birth, and steadily increases until it becomes 
intense. The urine is colored a dark brown or bronze by bile pigment, 
and even the meconium stools may be white, except in cases where mal- 
formation is limited to the cystic duct. The liver as a rule is much en- 
larged. The spleen is often swollen. Heemorrhages beneath the skin or 
from any of the mucous membranes are quite common. Vomiting is 
usually absent. In most cases there is progressive wasting, and death 
within the first few weeks. Of Thomson’s fifty cases, nine lived less 
than a month, and only eighteen over four months. Lotze has reported 
a case of a child living eight months with an impervious hepatic duct. 
A frequent cause of death in the rapid cases is convulsions. 

These malformations cannot be influenced by any treatment. 


PHYSIOLOGICAL OR IDIOPATHIC ICTERUS. 


In 900 consecutive births at the Sloane Maternity Hospital icterus 
was noted in 300 cases. In 88 it was intense, in 212 it was mild. Ac- 
cording to the statistics of various lying-in hospitals of Germany, it was 
found in from 40 to 80 per cent. of all infants. In the 300 cases just 
referred to, icterus was noticed on the first day in 4, on the second day in 
19, on the third day in 72, on the fourth day in 86, on the fifth day in 67, 
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and on or after the sixth day in 44. From the second to the fifth day is 
therefore the usual period for its appearance. 

It usually increases in severity for one or two days and then slowly 
disappears. The average duration in the mild cases is three or four days; 
in those of moderate severity about a week; in the most severe cases it 
may last for two weeks. The icterus is first noticed in the skin of the 
face and chest, then in the conjunctive, then in the extremities. ‘The 
skin varies in colour from a pale to an intense yellow. The urine in most 
cases is normal. It sometimes is of a light brown colour, and only in the 
most severe cases does it contain bile pigment. According to Runge, both 
urea and uric acid are produced in larger amounts than in children not 
icteric. The stools are unchanged, the normal yellow evacuations occur- 
ring in the icteric as early as in those not affected. 

According to some observers, in infants who are icteric the initial loss 
in weight is greater and the subsequent gain slower than in other children. 
This is not borne out by the Sloane statistics. Of the 300 icteric children, 
155 made satisfactory progress in every respect and gained rapidly. The 
progress in 106 cases was said to be “fair”—i. e., at the time of dis- 
charge, usually on the tenth day, a slight gain in weight was noted. 
The remaining 39 did badly, not gaining in weight and showing other 
symptoms of malnutrition. The proportion of icteric infants who did 
well, moderately, and badly, was practically the same as of the other 
children in the institution not suffering from icterus. Icterus occurs with 
equal frequency in both sexes. According to Kehrer, it is more frequent 
in first children than in later ones, and considerably more frequent in 
premature children than in those born at term. ‘The presentation, the 
duration of labour and its character—whether natural or artificial—have 
no influence upon the production of icterus. As a rule icteric children 
appear in other respects healthy, but in those below the average size the 
icterus is apt to be more intense. 

Few subjects have given rise to wider speculation than this form of 
icterus. Its exact pathology is at present unknown. Of the many theo- 
ries advanced, that of Silbermann is perhaps the most satisfactory—viz., 
that the icterus is due to resorption, and is hepatogenous in its origin. 
With this view Frerichs and Schultze agree. Silbermann explains the 
resorption by the existence of stasis in the capillary bile-ducts which are 
compressed by the dilated branches of the portal vein and the blood capil- 
laries. The change in the circulation of the liver is one of the results of 
the change in the blood which occurs soon after birth. This results from 
an extensive destruction of the red blood cells—a kind of blood fermenta- 
tion. The more feeble the child the more intense the icterus, because 
the blood changes are more intense. In consequence of this destruction 
of red blood cells abundant material for the formation of bile pigment 
exists and accumulates in the hepatic vessels. 
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In jaundiced infants who have died from accident or other causes the 
skin and almost all the internal organs are found icteric. ‘There is also 
staining of the internal coat of the arteries, the endocardium, the peri- 
cardium, and the pericardial fluid. Sometimes the subcutaneous connect- 
ive tissue is yellow, also the brain and cord; the spleen and kidneys only 
in the most severe cases. In the kidneys uric-acid infarctions are often 
found, and sometimes bile pigment. The liver is rarely discoloured. The 
bile-ducts are normal. In certain cases Birch-Hirschfeld has discovered 
bile pigment in the liver cells. 

This jaundice is never fatal, and is not serious. Other conditions, 
such as atelectasis, may coexist, which may make the case grave. The chief 
point in diagnosis is not to confound physiological icterus with that de- 
pending upon other more serious conditions, such as sepsis or congenital 
malformation of the bile-ducts. In sepsis other symptoms are present, 
usually an abnormal condition of the umbilicus, and the symptoms ap- 
pear at a later date. In malformation of the bile-ducts the jaundice 
is very intense, and is frequently accompanied by marked hepatic en- 
largement. 

Physiological icterus requires no treatment. 


THE ACUTE PYOGENIC DISEASES, aeti 


CHAPTER IV. 
THE ACUTE INFECTIONS OF THE NEWLY BORN. 


It is possible for the newly-born infant to suffer from almost all of the 
common infectious diseases. Smallpox probably has been most frequently 
observed. In rare instances measles, influenza, typhoid fever, malaria, 
and pneumonia have occurred in the first days of life. As the mothers 
in many instances were suffering from the diseases during or just prior to 
delivery, the infants appear to have been infected before birth through the 
circulation of the mother. In other cases, especially in pneumonia, in- 
fluenza, and gastro-enteritis, infection may take place soon after birth. 
The symptoms of these diseases in the newly born differ very little from 
those occurring in any other young infant. In addition to the diseases 
mentioned, there are other forms of infection which belong especially— 
some of them exclusively—to the newly born. 


THE ACUTE PYOGENIC DISEASES. 


Under this head are grouped various infections of the newly born, due 
to the entrance of the common pyogenic bacteria. They have been desig- 
nated as puerperal fever of the child, also as pywmia or septicemia, or 
simply as sepsis of the newly born. A variety of pathological and clinical 
conditions are met with. In some cases there is only a localized external 
inflammation, often terminating in abscess formation; sometimes one or 
more of the internal organs is affected; occasionally a general blood in- 
fection—a true septicemia—is seen without any noteworthy local lesion ; 
finally, there are the cases attended by the production of multiple ab- 
scesses in the viscera, joints, or cellular tissue—a true pyemia. Tor- | 
merly infections of this class were very common, especially in large lying- 
in hospitals; but, owing to the general adoption of the methods of aseptic 
midwifery, they have steadily diminished. 

Etiology.—The source of infection of the child may be the vaginal se- 
cretion of the mother or, in rare cases, the mother’s milk. Although it has 
been shown that in a great proportion of the cases the milk of a woman 
suffering from mastitis or from septicemia contains pyogenic germs, still 
the taking of these into the stomach is not likely to infect the infant. 
More frequently the child is infected by the nurse in the process of dress- 
ing the cord, bathing, or cleansing the mouth or eyes, possibly after hav- 
ing attended to the needs of a septic mother or another child. Infection 
may be carried by the physician, by instruments, or by the dressings of 
the cord. Infection through the atmospheric air, while possible, is not 
a frequent cause. 

Infection through the umbilicus may occur either before or after the 
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separation of the cord. The poison may enter through the umbilicus, 
although this may give no external evidence. of disease. This was true 
in a case studied by Van Gieson, in which the infant died of meningitis 
when eight days old. The cord had healed properly, and at the autopsy 
the navel appeared normal. But the umbilical vessels inside the body 
contained-pus. From this the meningitis evidently arose, as the same 
bacteria were found by culture both there and in the brain. Entering 
through the mouth, bacteria may lead to infectious processes in the 
throat, they may involve the stomach and intestines, rapidly producing 
death; or the alimentary tract may be the focus from which infection 
of distant parts may arise. 

The micro-organisms chiefly concerned in these infections are the 
common pyogenic bacteria, staphylococcus pyogenes aureus and the strep- 
tococcus. The next in importance is the gonococcus, the rdle of which, 
especially in cases accompanied by joint suppuration, has only recently 
been appreciated. In one case of meningitis of my own only the colon 
bacillus was found. Pneumococcus infections occasionally complicate 
the others mentioned. While streptococcus infections are in general more 
serious than those due to the staphylococcus, some of the most severe 
ones met with belong to the latter class. 

Clinical Varieties.— Omphalitis.—In this variety there is inflammation 
of the umbilicus, and cellulitis of the abdominal wall in the immediate 
neighbourhood. This results in the formation of an umbilical phlegmon. 
It may terminate in resolution, in abscess, or in gangrene. The usual 
termination is in abscess. These abscesses may be small and superficial, 
or they may be more deeply seated between the abdominal muscles and 
the peritoneum. Omphalitis usually begins in the second or third week 
of life, before the umbilicus has cicatrized. Locally there are redness, 
swelling, and induration. The process may result in abscess, there may 
be diffuse inflammation of the abdominal walls of an erysipelatous char- 
acter with extensive sloughing, or the infection may spread to the peri- 
tonzeum. 

Inflammation of the umbilical vessels —This is one of the most fre- 
quent primary processes in pyemic infection. The umbilical arteries are 
more frequently involved than the vein. According to Runge, inflamma- 
tion of the vessels is always preceded by inflammation of the connective 
tissue which surrounds them, as the poison is taken up by the lymphat- 
ics and not by the blood-vessels. Omphalitis is frequently present, but in 
some cases the umbilicus shows nothing abnormal. 

In arteritis the vessels may be involved to any degree: sometimes 
only a short distance from the abdominal wall, sometimes quite to the 
bladder. They contain pus, and often septic thrombi. Saccular dilata- 
tion is frequently present at several points. Pus sometimes exudes from 
the umbilical stump on pressure. The other lesions accompanying arteritis 
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are those of pyeemic infection, more or less widely distributed. There are 
frequently peritonitis, suppuration of the joints, erysipelas, multiple ab- 
scesses of the cellular tissue, sometimes suppurative parotitis. Atelectasis 
is common. Pneumonia was found in twenty-two of Runge’s fifty-five 
cases. 

In cases of phlebitis, the umbilical vein is usually involved for its entire 
length from the abdominal wall to the liver. This may lead to an acute 
interstitial hepatitis going on to suppuration, or to phlebitis of the portal 
vein and some of its branches. In either case there is more or less paren- 
chymatous hepatitis, and often multiple abscesses of the liver, most of the 
patients being jaundiced. Peritonitis also is a frequent complication. 

Peritonitis.—This is one of the most frequent pathological processes 
in pyemic infection, and is very often the cause of death. It is generally 
associated with umbilical arteritis, and often with erysipelas. In a con- 
siderable number of cases it is the most important lesion found. It may 
be localized or general. Localized peritonitis is generally in the neigh- 
bourhood of the umbilicus or of the liver. It may result in adhesions, or 
in the formation of peritoneal abscesses. More frequently the peritonitis 
is general, and resembles the septic peritonitis of adults. There is a great 
outpouring of lymph coating the intestines and other viscera and the 
inner surface of the abdominal wall, causing adhesions between the ab- 
dominal contents. Collections of sero-pus are found in the pelvis and in 
various pockets formed by the adhesions. Sometimes blood is present in 
the exudation. 

The special symptoms which indicate peritonitis are vomiting, abdomi- 
nal tenderness and distention, and protrusion of the umbilicus. The ab- 
dominal enlargement is chiefly from gas, but may be partly from fluid. 
There are present thoracic respiration, dorsal decubitus, and flexion of 
the thighs as in all varieties of acute peritonitis. The temperature is 
usually but not necessarily high. 

Pneumonia.—The most common form seen is pleuro-pneumonia. 
There is an abundant exudate of grayish-yellow lymph covering the 
lung. Occasionally collections of pus are found in the sacs formed by 
the adhesions. Serous effusions are rare. ‘The pulmonary lesion con- 
sists usually in a broncho-pneumonia, with consolidation of larger or 
smaller areas in the lungs—more often in the upper than in the lower 
lobes. It is not uncommon for minute abscesses to be found in the lung 
at various points. There is a purulent bronchitis of the larger and 
smaller tubes. 

The symptoms are obscure and often indefinite. The only character- 
istic ones are cyanosis and rapid respiration, with recession of the chest 
walls on inspiration. The physical signs are inconstant and uncertain. 
Pneumonia cannot usually be diagnosticated during life. In most of the 
fatal cases of pyogenic infection, whatever its type, there is found some 
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involvement of the lungs. The changes are most extensive in cases in 
which the serous membranes are involved. > 

Pericarditis is rare and usually associated with pleurisy. Endocar- 
ditis is very rare. Hirst has, however, reported a case. 

Meningitis.—The pia mater is the least liable to be affected of all the 
serous membranes, with the possible exception of the pericardium. When 
meningitis is present it is usually associated with peritonitis or with 
pleurisy. The lesions are those of acute purulent meningitis with a 
copious exudation, sometimes associated with meningeal hemorrhages, 
or with acute encephalitis and the production of multiple minute ab- 
scesses in the cortex. The local symptoms are often not marked, and 
are sometimes very obscure. The most characteristic are stupor, dilated 
pupils, opisthotonus, bulging fontanel, general rigidity, convulsions, and 
occasionally localized paralyses. The temperature is generally high. 

Gastro-enteritis—Diarrheea is a frequent symptom in all septic cases, 
constipation being rarely present. In many instances vomiting is a 
prominent symptom. In a small proportion of cases the most important 
local lesions are in the intestines, generally in the nature of a superficial 
catarrhal inflammation. 

Pseudo-membranous inflammations of the throat.—These are rarely 
seen in the newly born. J. Lewis Smith has made a report on a group of 
five cases occurring as a small epidemic in the New York Infant Asylum. 
They were associated with other lesions, and all were fatal. In several 
cases there was omphalitis. One of these was studied bacteriologically by 
Prudden, who found no Loeffler’s bacilli, but streptococci both in the exu- 
dation in the throat and in the umbilical abscess. Such inflammations are 
to be regarded as one manifestation of a general streptococcus infection. 

Osteomyelitis.—Allard has reported a series of cases in which, after 
the general and local symptoms of pyogenic infection had existed for 
some time, suppuration occurred over various bones, especially the hu- 
merus, tibia, metatarsal bones, sacrum, ete. T'rephining revealed the 
lesions of osteomyelitis. The abscesses usually made their appearance 
between the fourth and the sixth week. The most rapid case died on the 
fourteenth day, and none lasted more than two and a half months. 

Joint suppuration.—tIn certain pyemic cases, and in some in which 
there are no other symptoms, acute suppuration in the joints occurs. 
This may come on very acutely in the first or second week, or more 
slowly as late as the second or third month. In the acute cases it is 
exceptional to have but one joint involved; often there are four or 
five. The small joints are rather oftener affected than the large 
ones, but almost any articulation in the body may be involved. 
With multiple joint suppuration there are present the general symptoms 
of pyemia—high temperature, marked prostration, wasting, and often 
secondary visceral inflammations develop. In those which occur late, 
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fewer joints are involved, often but a single one, the febrile symptoms 
are less marked, and the duration may be much longer. In my own 
experience, the organism most frequently found in these cases is the 
gonococcus ; next to this in importance is the streptococcus. The joint 
lesion is usually a superficial one, the bones often escaping. The gono- 
coccus cases probably occur most frequently as a complication of ophthal- 
mia; but I have seen several in which ophthalmia was not present and 
where the point of entry could not be determined. 

Abscesses in the cellular tisswe-—These are quite frequent, and may 
occur with suppuration in the joints or internal organs, or they may exist 
as the only lesion. They are nearly always multiple and may be found 
in almost any location. They vary in size from that of a small pea to 
one containing half an ounce of pus. They are due to the introduction 
of pyogenic germs, usually staphylococci. Their course is benign, and 
they require no treatment except incision and cleanliness. Where there 
is a disposition to their continued formation, the skin should be washed 
with an antiseptic solution. 

Hrysipelas.—This is seen especially during the first two weeks of life, 
and usually starts from the umbilicus or some abrasion of the skin, most 
frequently about the genitals, or the scalp. When originating at the 
umbilicus it is generally complicated by other lesions, such as peritonitis 
and umbilical phlebitis. If it starts from any other part of the body it 
may be uncomplicated. Erysipelas beginning at the umbilicus gives rise 
to an area of induration and a circumscribed blush. At first it may 
resemble a simple cellulitis; but the steadily increasing area of elevated 
induration and redness soon indicates the nature of the inflammation. 
From whatever point starting, the erysipelatous inflammation, owing to 
the feeble resistance of the tissues, in most cases spreads widely. The 
entire abdomen, chest, and back may be involved, and it may even spread 
to the extremities. It may extend so that nearly the whole trunk is 
affected in four or five days. It usually involves only the skin and super- 
ficial cellular tissue; but it may involve the deeper areolar planes and 
terminate in diffuse suppuration, or even in gangrene. 

The constitutional symptoms are severe: great prostration, continu- 
ously high temperature—102° to 105° F.—rapid wasting, and often 
vomiting, diarrhcea, or convulsions are present. The disease is always 
serious, and usually fatal. It is often complicated by broncho-pneu- 
monia. 
Distribution of the Lesions—The frequency of the different visceral 
lesions in eighty-seven autopsies published by Bednar was as follows: 
Peritonitis in twenty-nine, pneumonia in fifteen, pleurisy in ten, menin- 
gitis in nine, meningeal hemorrhage in eight, encephalitis in eight, cere- 
bral hemorrhage in four, entero-colitis in five, pericarditis in four. In 
thirty-one cases there was umbilical arteritis, and in nine cases umbilical 
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phlebitis. ‘There was one case each of pulmonary hemorrhage, pleural 
hemorrhage, acute hydrocephalus, acute bronchitis, and suppuration in 
the cellular tissue. Runge’s later observations of thirty-six cases showed 
umbilical arteritis in thirty, umbilical phlebitis in three, and normal um- 
bilicus in three. He found pneumonia in twenty-two of fifty-five cases. 
Other lesions frequently associated are atelectasis, swelling and softening 
of the spleen, cloudy swelling of the liver and kidneys, occasionally with 
foci of suppuration in these organs. The blood is dark, and coagulates 
imperfectly. 

General Symptoms.—These may begin at any time during the first ten 
days—very rarely after the twelfth day. Fever is an exceedingly variable 
symptom—it may be very high; it may be almost absent; occasionally 
there is subnormal temperature. The course of the temperature is very 
irregular. Wasting is constant and quite rapid. It depends upon the 
inability to take and digest food, upon the intestinal complications, and 
upon infection. In quite a number of cases wasting is almost the only 
symptom. Icterus is exceedingly common; in many of the worst cases 
it is intense. It is met with where the liver is the seat of an acute paren- 
chymatous or acute suppurative inflammation, and in many other cases 
where it depends apparently upon the blood changes. Hzmorrhages are 
common, and may be the direct cause of death. They may come from 
the umbilicus, the intestine, or almost any mucous membrane. They are 
sometimes subcutaneous, causing a general hemorrhagic eruption. Nerv- 
ous symptoms are generally present, and are sometimes marked. They 
are restlessness, rolling of the head, a constant whining cry, twitchings 
of the muscles of the extremities or face, stiffening of the body, more 
rarely general convulsions. Late in the disease, dulness and stupor are 
present. The pulse is rapid and weak and the respirdtions are often 
irregular, even when there is no cerebral complication. Diarrhea is 
frequent; the stools are green, brown, sometimes black from the presence 
of blood, and are often very foul. Vomiting is less common. 

In addition to these there are symptoms due to the various forms of 
local inflammation—peritonitis, meningitis, pneumonia, subcutaneous 
suppuration and gangrene, these all being found in varying degrees and 
in various combinations. 

Prophylaxis.—Pyogenic infection of the child, like puerperal fever in 
the mother, may be considered a preventable disease. Its occurrence is 
usually due to a failure to carry out proper rules regarding cleanliness and 
asepsis in connection with delivery. The statistics of the Moscow Lying- 
in Asylum, published by Miller in 1888, show that previous to the general 
introduction of antiseptic methods, from six to eight per cent of all in- 
fants born in the institution died from some variety of infection. In 
twenty-three hundred successive labours at the Sioane Maternity Hos- 
pital, covering about eight years, not a single marked case occurred. 
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From these figures it will be evident that in the vast majority of cases 
the occurrence of a case of infection of a serious nature is the fault of 
the physician or nurse in attendance. 

The umbilicus should be cleansed and treated like any other fresh 
wound. Dry dressing should invariably be employed, and _ sterilized 
gauze or salicylated cotton in preference to household linen. If suppu- 
ration occurs at the time the cord separates, the parts should be cleansed 
daily with a bichloride solution, and a wet dressing of the same applied. 
The ligatures and everything which comes in contact with the umbilical 
wound should be sterilized. Careful attention should be given to the 
mouth, genitals, and all the muco-cutaneous surfaces, to prevent excoria- 
tions and intertrigo. Finally, every septic case occurring in an insti- 
tution should be immediately isolated. A nurse in charge of a septic 
mother should not have the care of the infant. 

Prognosis.—Pyogenic infections in the newly born, even in their 
mildest forms, are serious, and in their most severe forms almost always 
fatal. Very few cases recover in which erysipelas or any important 
visceral inflammation is present. The resistance of these little patients 
is so feeble that the tendency of every inflammation is to spread, until 
the child dies of exhaustion. Only patients with localized inflammations, 
such as those of joints, skin, etc., are likely to get well. 

Treatment.—This practically resolves itself into the treatment of in- 
dividual symptoms as they arise. Wherever suppuration occurs, external 
abscesses should be evacuated and treated antiseptically. For the local 
inflammations of the lungs, peritonzeum, and brain, little or nothing can 
be done in the way of direct treatment. Such inflammations are to be 
prevented, but can seldom be cured. The general indications are to look 
closely to the child’s general nutrition by careful attention to all details 
of nursing and feeding, using stimulants whenever required by the con- 
dition of the pulse. For a local application in erysipelas, nothing in 
my experience has proven better than ichthyol ointment, ten to twenty- 
five per cent strength. It should be applied daily, spread upon muslin, 
which is then covered by gutta-percha tissue to prevent drying. 


OPHTHALMIA. 


Ophthalmia of the newly born is to be classed among the pyogenic 
diseases. It usually consists in a purulent conjunctivitis. In the more 
severe cases there may be ulceration of the cornea, and even perforation 
into the anterior chamber of the eye. 

The highly infectious nature of this ophthalmia is established. In 
the most severe cases the micro-organism generally found has been the 
gonococcus; but in the milder forms the gonococcus may be absent, and 
any of the common pyogenic germs may be found. In the gonococcus 
cases the infection occurs during labour, from the secretions of the mother, 
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from the examining fingers of the physician, or from instruments; or 
after birth from infected cloths and other materials which come in con- 
tact with the eye. Healthy lochia produce only a catarrhal inflammation. 
The infection occurring after birth may take place at any time. That 
due to gonorrheeal infection from the mother is generally manifested on 
the third day, and is often violent from the outset. 

The symptoms are swelling of the lids, chemosis, copious purulent dis- 
charge, sometimes hemorrhages from the lids, ulceration and there may 
even be sloughing of the cornea. The course of the disease depends upon 
the cause and upon the treatment employed. In the cases not due to 
the gonococcus the course is generally benign, and with ordinary cleanli- 
ness usually results in recovery without any permanent damage to the 
sight. The gonorrhceal cases, unless energetically treated from the outset, 
are very frequently followed by permanent loss of vision. The best sta- 
tistics upon the causes of blindness in adults show that from twenty-six 
to thirty per cent of such cases are due to ophthalmia in the newly born. 
This disease is occasionally complicated by other symptoms of gonococcus 
infection of a pyemic nature. Many cases followed by acute articular 
symptoms have been observed. 

Prophylaxis is of the utmost importance. Credé’s statistics show that 
in 1874 the frequency of ophthalmia in his lying-in hospital was 13°6 per 
cent. In the three years ending 1883, among 1,160 newly-born children 
only one or two cases occurred. The method of prophylaxis which he 
adopted consists in dropping into the eyes of every child, immediately after 
birth, one or two drops of a two-per-cent solution of nitrate of silver. 
The general adoption of Credé’s method, or of some similar means of dis- 
infection, has resulted in a very great diminution in the frequency of oph- 
thalmia throughout the world. These prophylactic means should be 
obligatory in all institutions, and should be used in all cases in private 
practice wherever there is any possible suspicion of the existence of gon- 
orrhoea. In all other cases the eyes should be carefully cleansed with a 
saturated solution of boric acid. The use before delivery of an antiseptic 
vaginal douche is theoretically indicated, but practically it has been found 
to be inadequate to the prevention of the disease. 

Treatment.—Hverything which comes in contact with the eyes should 
be carefully disinfected. All cloths, cotton, etc., used for cleansing should 
be immediately burned. The strictest antiseptic precautions should be in- 
sisted on to prevent the spread of the infection by nurses. In institutions 
containing infants, severe cases of ophthalmia should always be isolated. 
The most important thing is to keep the eyes clean. In severe cases they 
must be cleansed every twenty minutes, night and day. It may be done 
by irrigation, or by using an eye-dropper with a bulbous tip, inserted 
alternately at the inner and the outer angle of the eye, and the fluid in- 
jected with force sufficient to empty thoroughly the conjunctival sac. 
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Hither a saturated solution of boric acid, or a 1-to-5,000 solution of 
bichloride, may be used in this way. Once or twice in twenty-four hours 
two or three drops of a one-per-cent solution of protargol should be used 
in each eye after cleansing with sterile water; this preparation is alto- 
gether more efficient than the commonly employed silver nitrate. Next 
to these measures is the use of cold. It may be applied as ice compresses 
which are changed every minute or two from a block of ice to the eye. 
These may be continued one-fourth of the time in the milder cases; in 
the severe ones almost constantly. When the cornea is involved the 
pupil should be dilated by atropine. If only one eye is affected the 
sound one should be protected by covering it with a compress kept wet 
with an antiseptic solution. 


TETANUS. 


Tetanus is an acute infectious disease characterized by tonic muscular 
spasm, which increases in severity by paroxysms occurring at longer or 
shorter intervals. It may be limited to the muscles of the jaw (trismus), 
or may affect all the muscles of the trunk, extremities, and neck. 

Though many writers have sought to maintain a difference between 
tetanus of the newly born and tetanus of later life, whether traumatic or 
not, their identity has been admitted for at least a dozen years. The dis- 
covery of the exact cause of tetanus is due to the work of Nicolaier, who 
in 1884 found a bacillus in the soil, with which he produced the disease in 
animals. He demonstrated the presence of this bacillus in the wounds of 
tetanus patients. Nicolaier did not, however, obtain the germ in pure 
culture; but this was done by Kitasato in 1889. The bacillus is generally 
known as Nicolaier’s bacillus. Since that time the germ has been found 
in the wounds of numerous patients with tetanus, including newly-born 
infants. 

The rapidity with which the infection spreads from the point of inoc- 
ulation is very remarkable, as shown by Kitasato’s experiments. Thus, if 
one hour elapsed after infection before cauterizing the inoculated wound, 
the animal succumbed to the disease. The bacilli are not found in the 
‘blood or internal organs. The symptoms of the disease have been shown 
to depend upon the absorption of a toxic product of the tetanus bacillus 
called tetano-toxine. 

The germ of tetanus usually gains access to the body of the infant 
through the umbilical wound. It exists in the soil, and the disease pre- 
vails endemically in certain localities. It is common in certain parts 
of Long Island and New Jersey. Among the negroes in some parts of 
the South it has for many years occurred with great frequency. It is 
stated that on one of the islands of the Hebrides every fourth or fifth 
child dies of tetanus. In a single house in Copenhagen eighteen cases 
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were observed. Tetanus is rare except where dirt and filth prevail; but 
these alone are not sufficient to produce the disease. It is a very rare dis- 
ease in the tenements of New York. 

Lesions.—There are no essential lesions of tetanus. Those which have 
been found have been partly accidental and partly a result of the disease 
rather than its cause. In most of the cases intense hyperemia of the 
spinal cord and its membranes is found, and not infrequently small ex- 
travasations of blood. Such small hemorrhages are occasionally found in 
the meninges of the brain—more frequently at the base than at the con- 
vexity. In rare instances hemorrhages of considerable size have occurred 
into the brain itself. The lungs are generally congested, and the right 
side of the heart overdistended. In most of the cases the umbilicus has 
not healed, and it may present evidences of septic infection in varying 
degrees. 

Symptoms.— These, as a rule, begin on the fifth or sixth day, or at 
the time of the separation of the cord. The first symptoms may not 
appear until the tenth or twelfth day, but rarely later than this. Gen- 
erally the first thing noticed is difficulty in nursing, which, on examina- 
tion, is found to be due to rigidity of the jaws (trismus). Nursing may 
be impossible on this account. ‘The muscles of the jaw feel hard, the lips 
pout and all the muscles of the face seem firm. Soon a slight stiffening 
of the body occurs, the child straightening the back as it lies upon the 
lap and continuing rigid for a moment or two. In the interval it is at 
first completely relaxed. These paroxysms soon increase in frequency 
until they may come on every few minutes, being excited by any move- 
ment of the body. The relaxation is then only partial, and the neck and 
extremities, sometimes nearly the whole body, become rigid and stiff as a 
piece of wood. The arms are extended, the thumbs adducted, and the 
hands clenched. The thighs and legs are extended, and no motion is pos- 
sible at the hip or knee. The jaws can be separated slightly or not at all. 
The firm contractions of the facial muscles give a peculiar expression to 
the features. There is a low, whining cry. Swallowing is difficult, some- 
times impossible. The pulse is rapid and soon becomes weak. The tem- 
perature at first is normal, but in the most acute cases rises rapidly to 104° 
or even 106°; in the milder cases it does not go above 101° F. 

Death is due to exhaustion, to fixation of the respiratory muscles, or 
to spasm of the larynx. In the less severe cases all the symptoms are 
milder, and there may be intervals in which the rigidity is scarcely notice- 
able, so that respiration and deglutition may be carried on for some time. 
In cases which terminate in recovery the temperature is but slightly ele- 
vated. The tonic contractions gradually become less severe, and_ the 
paroxysms less frequent. The children usually suffer for several weeks 
from the general symptoms of malnutrition, which are proportionate to 
the severity of the attack. Of eighty-eight fatal cases which are reported 
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by Stadtfeldt all but five died between the ages of six and ten days. The 
duration of the disease in the fatal cases is seldom more than forty-eight 
hours, often less than twenty-four hours; in those terminating in recoy- 
ery, between one and three weeks. 

Prognosis.—No disease of infancy is more fatal than tetanus. Where 
it prevails endemically it is regarded by the laity as so uniformly fatal that 
usually no physician is called. Scattered through medical literature are 
quite a large number of isolated cases in which recovery has occurred. At 
the present time the proportion of fatal cases is probably between ninety 
and ninety-five per cent. Sporadic cases more frequently recover than 
those occurring in districts where the disease is endemic. The later the 
development of the symptoms, the slower their course, and the lower the 
temperature the more likely is the case to recover. 

Prophylaxis.—A proper understanding of the nature of the disease has 
brought with it the means of rational prevention. The first essential is 
obstetrical cleanliness, which must include scissors, hands, dressings, liga- 
tures—in short, everything which comes in contact with the umbilical 
wound. In districts where tetanus is endemic, thorough antiseptic treat- 
ment of the umbilicus should be insisted upon, both at the first dressing 
and later, particularly at the time of the separation of the cord. 

Treatment.—All drugs whose physiological action is that of motor 
depressants of the spinal cord have a certain amount of value in tetanus. 
The most important ones are chloral, the bromides, and calabar bean. 
Nearly all the reported cures have been by one of these drugs or a com- 
bination of them. The mistake usually made is in using too small doses 
to be of any efficacy. Enough to produce the physiological effects of the 
drug must be given. The initial dose should not be large, but it should 
be repeated until the full effects are obtained. Of those mentioned, chloral 
has been the one most generally relied upon. An hourly dose of one or 
two grains is usually required. If no effect is visible in ten or twelve 
hours the dose may be further increased, as the patient is in much greater 
danger from the disease than he can possibly be from the drug. Chloral 
may be given by the mouth or by the rectum, but must always be well 
diluted. The single case of recovery which I have witnessed was one 
treated by the bromide of potassium. This infant took eight grains every 
two hours for three days, afterwards smaller doses. Calabar bean has the 
advantage in that its extract may be given hypodermically; one tenth of 
a grain may be administered from three to ten times daily, according to 
the severity of the symptoms. Monti has reported two cases cured by 
its use. The child must at all times be kept as quiet as possible, without 
unnecessary handling or bathing. If nursing or feeding by the mouth is 
impossible, because the jaws cannot be separated, the child may be fed 
by a tube passed through the nose. This is greatly to be preferred to 
rectal alimentation. Drugs may be administered in the same way. 
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The antitoxine treatment.—Behring and Kitasato, after a series of 
experiments upon animals, were the first to produce an antitoxine which 
has the power of neutralizing the tetanus poison. In animals immunity 
is produced by its injection. It is also curative in those cases where 
tetanus has been produced experimentally. Its value has now been dem- 
onstrated in quite a large number of cases of traumatic tetanus in adults. 
The practical obstacle to the success of the antitoxine treatment is the 
rapid absorption of the tetanus poison from the wound. To be efficient 
it must be used early. 

Cases of tetanus neonatorum successfully treated by antitoxine have 
been reported by Papiewski, Escherich, McCaw, and others; but the 
number of cases in which it has been used is as yet too small to admit of 
positive deductions. It should by all means be tried wherever practica- 
ble. ° The best method of administration is still under discussion. Roux’s 
experiments appear to show that the antitoxine is more efficient when in- 
jected directly into the brain than when used subcutaneously. Fortu- 
nately in the newly-born child this adds no difficulty, since the needle can 
readily be introduced through the open sutures. It is hardly necessary 
to add that the strictest antiseptic precautions must be observed. Reli- 
able tetanus antitoxine is now prepared by Behring, the New York Health 
Department, and Parke, Davis & Co. The question of dosage is still 
unsettled. 


EPIDEMIC HASMOGLOBINURIA (WINCKEL’S DISEASE). 


The essential features of this disease are hemoglobinuria with icterus 
and cyanosis, this combination giving the skin a deeply bronzed hue (mala- 
die bronzée). It is a rare disease, but has generally occurred epidemically 
in institutions. It is usually fatal. All the symptoms point to an acute, 
rapid disintegration of the red blood-cells—a sort of blood fermentation. 
It is, without doubt, infectious, but its cause has not been discovered. 
Although generally called by the name of Winckel,* who in 1879 made a 
report upon an epidemic of twenty-three cases, the disease was quite well 
described by Charrin in 1873, with a report of fourteen cases, and ob- 
served by Bigelow, in Boston, in 1875. All the cases included in Winck- 
el’s report occurred in one institution, affecting one fourth of the children 
born during the period. 

There is cyanosis, with a more or less intense icterus of the skin and 
internal organs. The umbilical vessels are usually normal. The kidneys 
are swollen, show small hemorrhages into their substance, and under the 
microscope the straight tubes are seen to be filled with crystals of hemo- 
globin, but contain no blood-cells. The bladder frequently contains 


* Winckel, Veréffentlich. der pidiatrischen Section der Gesellsch. f. Heilk., Berlin 
April, 1879. 
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brownish, smoky urine. The spleen is swollen and filled with blood pig- 
ment, which is diffused throughout the cells of the pulp, and free in the 
blood-vessels. _Punctate hemorrhages are seen in most of the other 
viscera. 

This disease most frequently attacks those who have been previously 
healthy. The symptoms usually begin from the fourth to the eighth day 
after birth. They are intense and fulminating in character, seldom last- 
ing more than two days, and often only one. The early symptoms are 
general restlessness, rapid pulse and respiration, prostration, cyanosis of 
the face, and general icterus, which is at first slight, but steadily in- 
creases until it becomes intense, the skin resembling that of a mulatto. 
The temperature is normal or slightly elevated. There is rapid asthenia, 
often terminating in coma or convulsions. The most characteristic symp- 
toms are those connected with the urine. It is passed frequently, in small 
quantities, with pain and straining. It is of a brown, smoky colour, and 
under the microscope shows hemoglobin in considerable quantity, renal 
epithelium, and sometimes granular casts and blood-cells, but does not 
contain bile pigment. Albumin is sometimes present, but not in large 
quantity. Examination of the blood shows an increase of the white cells 
and many free granules. 

Treatment is of little avail, since all severe cases die. 


FATTY DEGENERATION OF THE NEWLY BORN (BUHL’S DISEASE). 


A disease has been described by the author whose name it bears, 
the essential nature and causation of which are unknown. It occurs as 
isolated cases and not in groups, and is characterized by inflammatory 
changes leading to fatty degeneration in the viscera, especially the heart, 
liver, and kidneys; it seldom lasts more than two weeks, and is almost 
invariably fatal. There may be hemorrhages in any of the viscera, into 
the serous cavities, or from any mucous membrane. In the lungs are 
found large or small hemorrhagic infarctions, and the bronchi contain 
blood and bloody mucus. The liver in recent cases is large and soft; 
in those of longer standing it is pale and jaundiced, and shows marked 
fatty degeneration. The spleen is large and soft. The epithelium of 
the tubules of the kidney is acutely degenerated. The heart muscle is 
pale, soft, and fatty. Many of the lesions are similar to the ordinary 
post-mortem changes, and when found they should not be interpreted 
as pathological unless the autopsy is made within at least twelve hours 
after death. 

The clinical features of this disease, as described, resemble those of 
pyogenic infection; and since the observations were made before modern 
methods of bacteriological study, it is highly probable that Buhl’s disease 
is merely a form of pyogenic infection in the newly born. 
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PEMPHIGUS. 


Pemphigus is a term which designates a lesion rather than a disease. 
By it is meant an eruption of bulle occurring usually upon a red base, 
the contents being in most cases clear serum. There are several different 
conditions in the newly born in which bullous eruptions are seen. One 
somewhat resembling pemphigus sometimes follows the use of too hot 
baths. Bull are also seen as one of the lesions of congenital syphilis. 
Under such circumstances they are usually present at birth or appear 
soon after, rarely later than the end of the second week. The bull are 
most frequently seen upon the palms and soles, but may be present upon 
any part of the body. Infants in whom such lesions are seen are generally 
in wretched condition, and die within a few weeks or even a few days. 

The most important form of pemphigus, and the only one to which, 
_ in the newly born, the term should be applied, is quite different from 
both the preceding. It is clearly of infectious origin, and by many 
writers is stated to occur epidemically in institutions. Such epidemics 
I have never seen, and in reading the accounts of them it should 
-be remembered that the disease formerly was often confounded with 
impetigo contagiosa. 

The infectious nature of true pemphigus is now generally admitted. 
The greater number of the cases studied have shown the presence of the 
staphylococcus pyogenes aureus. In two typical cases of my own, one of 
which is represented in the accompanying illustration, the organism was 
found in pure culture in the blebs. In one which came to autopsy, a 
general staphylococcus septicemia was present. It is, however, quite 
possible that the staphylococcus infection is a secondary condition, the 
primary one being as yet undetermined. 

The clinical picture presented by this form of pemphigus is so striking 
that the disease can scarcely be mistaken. The symptoms begin in most 
cases between the third and sixth day of life. There is a bullous eruption, 
which appears upon the abdomen, neck, face, or thighs. It is commonly 
seen first upon the trunk. Usually there are but ten or twenty bull 
present; but nearly the whole body may be covered. They may even 
appear upon the conjunctiva or the mucous membrane of the mouth. 
The single vesicles vary in size from one fourth to one or two inches in 
diameter. They are usually rounded, with a reddened base. The con- 
tents may be clear or cloudy. The small vesicles may coalesce and form 
very large bulle. Rupture usually occurs in one or two days, and there 
is left a moist red surface, which quickly dries. After the falling off of 
the crust there remains a red or violet patch upon the skin. The eruption 
may come out quite rapidly, almost at once, or the disease may be pro- 
longed, the bulle appearing in crops for from one to three weeks, 

The general symptoms are in proportion to the size and number of 
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the bulla and the rapidity of their development. Where these are very 
large and spread rapidly, death usually follows in two or three days from 
exhaustion. If less severe, life may be prolonged two or three weeks, and 
recovery may even occur. Ulceration sometimes follows in these pro- 
tracted cases, and may prolong the course of the disease. 


Fie. 20.—Pemphigus neonatorum. Symptoms began on 13th day; death on 16th day of asthe- 
nia; temperature subnormal. 


In diagnosis, it is important to distinguish pemphigus from impetigo 
contagiosa and from congenital syphilis. In impetigo the bulle are gen- 
erally much smaller, and severe constitutional symptoms are absent. In 
syphilitic cases, the hver and spleen are usually markedly enlarged, and 
other characteristic changes may be present in the nails, mucous mem- 
branes, or elsewhere. 

No treatment is of any avail in the severe cases, when the bulle cover, 
as they sometimes do, a considerable part of the surface of the body. In 
all cases the indications are absolute cleanliness and the use of absorbent 
powders, such as equal parts of boric acid and starch, to dry up the erup- 
tion, or wet dressings of 1-10,000 bichloride or one-per-cent solution of 
ichthyol. 


OUSONIP IMI BARE We 
HEMORRHAGES. 


H @®MORRHAGES are quite frequent during the first days of life, and 
are important not only from the fact that they are often the cause of 
death, but, when the brain is the seat, from their remote effects. There 
are several conditions in the newly born which predispose to bleeding—the 
extreme delicacy of the blood-vessels, and the great changes taking place 
in the blood itself and in the circulation in the transition from intra- 
uterine to extra-uterine life. Heemorrhages may complicate many of the 
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diseases of the early days of life, such as syphilis or sepsis, or they may 
exist alone. ‘ 

The cases may be divided into two groups: (1) Traumatic or Acci- 
dental Hemorrhages, which depend upon causes connected with delivery ; 
(2) Spontaneous Hamorrhages, or The Hemorrhagic Disease of the 
Newly Born. ‘ 


TRAUMATIC OR ACCIDENTAL HAMORRHAGES. 


These are mainly due to pressure in natural labour, or to means em- 
ployed in artificial delivery, but some of them may possibly result from 
injuries received before birth. They are more frequent in large children, 
in difficult labours, and where from any cause the body of the child has 
been subjected to undue pressure. 

Hematoma of the Sterno-Mastoid— Hxmatoma, or, as it is sometimes 
called, induration of the sterno-mastoid muscle, leads to the formation of 
a tumour in the belly of the muscle. It is a rare condition, usually no- 
ticed in the second or third week of life, and it disappears spontaneously, 
without causing any permanent deformity. The tumour varies from three 
quarters of an inch to one inch and a half in length, being about the size 
and shape of a pigeon’s egg. It is movable, almost cartilaginous to the 
touch, and sometimes slightly tender. The situation of the tumour is 
usually about the centre of the muscle. There is no discoloration of the 
skin. 

In about two-thirds of the cases it occurs after breech presentations. 
It is much more frequent upon the right than upon the left side. In 
twenty-seven cases collected by Henoch the right side was involved in 
twenty-one and the left in only six cases. The explanation of this differ- 
ence is to be found in the obstetrical position. Rarely, both sides may 
be involved. ‘The head is usually inclined towards the shoulder of the 
affected side and rotated towards the opposite side. The swelling slowly 
diminishes in size, and in most cases by the end of the third month has 
entirely disappeared. Occasionally a slight torticollis remains for a 
longer time, but in the majority of cases the recovery is perfect. Haema- 
toma of the sterno-mastoid is due to the twisting of the head during par- 
‘turition. It is not an eviderice of the employment of any improper force 
in delivery. The twisting of the head produces laceration of some of 
the blood-vessels of the muscle, and in some cases there is doubtless rup- 
ture of some of the fibres of the muscle itself. Following this there oc- 
curs a certain amount of inflammation of the muscle and its sheath. 
The tumour is due partly to blood-extravasation and partly to inflamma- 
tory products. In one or two recent cases in which the sheath of the 
muscle has been opened it has been found filled with blood. 

The condition requires no treatment. Operative interference is posi- 
tively contra-indicated. 
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Cephalhematoma.—This is a tumour containing blood, situated upon 
the head, usually over one parietal bone, and tending to spontaneous dis- 
appearance by absorption. ‘The source of the blood is the rupture of the 
small vessels of the pericranium. 

Etiology.—Cephalhematoma is sometimes due to a distinct trauma- 
tism like the application of forceps or to some other injury during labour. 
In the majority of cases, however, there is no evidence of such injury. 
Besides the conditions predisposing to all hemorrhages, there is the in- 
creased pressure in the blood-vessels of the head during delivery, espe- 
cially when labour is prolonged or difficult ; there may be changes in the 
bone, such as an imperfect development of the external table, which 
has been found in a few instances, and in consequence of which the peri- 
osteum readily separates when the head is subjected to the pressure of 
the pelvis; and, finally, there may be changes in the blood itself. Cephal- 
hematoma is a comparatively rare condition, being present, accord- 
ing to the statistics of the Sloane Maternity Hospital, in 20 of 1,300 con- 
secutive births, or 1°6 per cent. The condition is more common after 
first, or difficult labours, and in vertex presentations; occurring twice 
as often in males as in females, probably from the greater size of the 
head. 

Lesions.—In the 20 Sloane cases, the situation was over the right 
parietal bone in 12; over the left in 2; over both parietals in 4; over the 
occipital in 2. The location of the tumour seems to have a very close 
relation to the position of the head in the pelvis. In 8 of the right-sided 
cases the head was in the left occipito-anterior position; in 3 it was in 
the right occipito-anterior; in 1 case the position was unknown. Of the 
cases with occipital tumours, both were breech presentations. Of the 16 
cases with a single tumour the labour was natural in 10, tedious in 4, and 
in 2 forceps were used. Of the 4 double cases, 2 were forceps deliveries, 
1 a tedious labour, and but 1 was natural. 

In rare cases triple tumours are met with, one over each parietal and 
one over the occipital bone. The attachment of the periosteum along the 
sutures, usually limits the tumour to the surface of one bone. It never ex- 
tends across the sutures or over the fontanel. In cases where there is a 
more definite injury,suchasfrom forceps, the tumour may be present over 
any one of the cranial bones, but more frequently over the parietal. The 
seat of the hemorrhage is between the periosteum and the cranium. The 
scalp shows punctate hemorrhages and sometimes infiltration with blood. 
In recent cases the blood is fluid; later it is coagulated. The amount of 
extravasated blood is usually from half an ounce to an ounce. In ex- 
treme cases it may be from four to six ounces. The cases following natu- 
ral delivery are generally uncomplicated. The traumatic cases may be 
complicated by extravasations between the bone and the dura (internal 
cephalhematoma), or by meningeal or cerebral hemorrhages. If there is 
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a wound, infection may be followed by purulent meningitis and even by 
cerebral abscess. 

Symptoms.—The tumour is usually noticed from the first to the 
fourth day after birth, appearing as a slight prominence in one of 
the positions mentioned (Fig. 21). Gradually increasing in size, it at- 
tains its maximum at 
the end of a week or 
ten days, and then 
slowly diminishes. In 
the average case the 
tumour is about the 
size of a hen’s egg, 
and is oval in form. 
In marked cases it 
may be one-third the 
size of the child’s 
head. To the touch 
on . : fal cee : 

Fra. 21.—Double cephalheematoma, infant seven days old. it is soft, elastic, fluc- 

tuating, and irreduci- 
ble. It does not increase with the cry or cough. There is no extra heat 
and no signs of inflammation. Usually the tumour does not pulsate, 
although in rare instances pulsating cephalhematomata have been seen. 
Very soon the tumour is surrounded by a marginal ridge. At first this is 
apparently from coagulation of blood, but later it may be bony. The 
prominent ridge with the soft centre gives a sensation somewhat like that 
of a depressed fracture. Sometimes on pressure there is obtained a sort 
of parchment-crackling. This is generally found as the swelling is sub- 
siding, and is sometimes clearly due to the formation of minute bony 
plates upon the inner surface of the periosteum. It may be found when 
there is nothing but thin coagula to explain it. In certain cases follow- 
ing severe traumatism, cephalhematoma may be complicated with 
wounds of the scalp, fracture of the skull, and even lacerations of the 
dura mater or the brain. In such cases the tumour may become inflamed, 
but in the spontaneous cases this is extremely rare. The usual signs of 
abscess develop, which may open externally or burrow. Fortunately this 
termination is seldom seen. 

As a rule, without any interference, the uncomplicated cases go on to 
recovery. The complete disappearance of the tumour may be expected in 
from six weeks to three months, depending on its size; but a hard, uneven 
elevation may remain at its site for a longer time. The cases due to severe 
traumatism are more serious, the gravity depending not upon the cephal- 
hematoma but upon the complicating lesions. 

Diagnosis —Cephalhematoma may be confounded with encephalocele. 
This, however, occurs along the line of the sutures or at the fontanels, is 
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partly reducible, pressure causes cerebral symptoms, and frequently the 
tumour increases with respiratory movements. Hydrocephalus is distin- 
guished by the symmetrical enlargement of the head, the large frontanels, 
and the widely separated sutures. Caput succedaneum often appears in the 
same place as a cephalhematoma and at the same time, but is an edem- 
atous, not a fluctuating tumour, is not. circumscribed, lacks the hard, 
marginal border, and begins to disappear by the second or third day: 
From a depressed fracture of the skull, it is differentiated by the fact that 
in cephalhematoma there is a tumour and not a depression; the promi- 
nent margin which is raised above the contour of the skull, is not osseous 
and the skull can be felt at the bottom of the centre of the tumour. 

The treatment in the uncomplicated cases is simply protective, all 
such cases tending to spontaneous recovery. No local or general treat- 
ment to promote absorption is required. The child should be so placed 
and so handled that no injury may be done to the affected part. Com- 
presses are unnecessary. If complications exist, such as injury to the 
bones, dura, or brain, they are to be treated in accordance with general 
surgical principles. Operative interference is called for only when sup- 
puration has occurred, or when there are brain symptoms which point to 
the existence of internal as well as external cephalhamatoma. 

Visceral Hemorrhages.— While these are most frequent in large chil- 
dren and following difficult labours, they may occur in small children and 
where the labour has been easy and normal—their occurrence here being 
due to the feeble resistance of the blood-vessels. From one hundred and 
thirty autopsies upon still-born children or those dying soon after birth, 
Spencer concludes that intracranial hemorrhages are more frequent in 
head-forceps than in breech cases, and more frequent in breech than in 
natural vertex deliveries. Other visceral hemorrhages are much more 
frequent in breech cases. 

Not all visceral hemorrhages are to be classed as traumatic. They are 
often seen with the spontaneous hemorrhages from the skin or mucous 
membranes. When, however, they are single, they seem to me of trau- 
matic rather than of pathological origin. 

The most important of the visceral hemorrhages are intracranial. 
These are discussed in the chapter devoted to Birth Paralyses. Rarely 
there may be large hemorrhages into the lung. Here the blood fills the 
air vesicles, the small bronchi, and coagula may be found even in the 
larger bronchi. A large part of a lobe or an entire lobe may be involved. 
On section the condition resembles atelectasis, and it may give the physical 
signs of consolidation. 

The abdominal viscera suffer more than those of the thorax because 
less protected against pressure. Small hemorrhages are not uncommon 
upon the surface of any of the viscera covered by peritoneum. Intra- 
peritoneal hemorrhages are rare, but may be very extensive, amounting to 
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one or two pints. Sometimes no ruptured vessel can be found. The 
hemorrhage may be primarily in the peritoneal cavity, or it may result 
from rupture of one of the viscera, especially the suprarenal capsule. It 
may be large enough to produce death from loss of blood. 

Small surface hemorrhages of the liver are not infrequent. Occa- 
sionally one of considerable size occurs separating the peritoneal covering 
and forming a tumour generally upon the superior surface. Such lacer- 
ation may be ‘produced during labour, and a slow accumulation of blood 
may take place beneath the capsule, death resulting, as in the case re- 
ported by Mendelson (New York), from rupture into the peritoneal cavity 
on the third day. Steffen reports a case of laceration of the capsule of 
the liver in a still-born infant. Of the large hemorrhages, those into the 
suprarenal capsules are perhaps the most frequent. ‘Two cases have re- 
cently occurred in the Sloane Maternity Hospital. In one of these, the 
specimen of which I examined, the capsule was distended nearly to the 
size of an orange, and the kidney surrounded by a mass of blood-clots. 
Blood was extravasated into the retroperitoneal connective tissue, and 
rupture had taken place into the peritoneal cavity, which contained half 
a pint of partly coagulated blood. The child died on the fifth day. This 
case has been reported in full by Tuley.* Ahlfeld has reported a case of 
hemorrhage into both suprarenals. 

Except in the intracranial variety, visceral hemorrhages cause few 
- symptoms, and in the great majority of cases the diagnosis is not made. 
Intrapulmonary hemorrhages have given rise to the signs of consolida- 
tion of the lung and even to hemoptysis (Miram’s case). The abdominal 
hemorrhages are the most obscure. There may be a general abdominal 
distention with the usual symptoms of loss of blood, or there may be a 
circumscribed swelling. In many cases nothing is noticed until a rupture 
of a subperitoneal hemorrhage takes place into the general peritoneal 
cavity, when there may be sudden collapse and death. 

The visceral hemorrhages are not amenable to treatment. The prog- 
nosis depends upon the size and position of the hemorrhage. In the cases 
of abdominal hemorrhage the diagnosis is extremely obscure and is rarely 
made during life. 


SPONTANEOUS HAMORRHAGES—THE HASMORRHAGIC DISEASE OF 
THE NEWLY BORN. 

A disposition to bleeding is seen with many diseases of the first few days 
of life, especially those of an infectious character, like syphilis and pyeemia. 
With most of these, however, the hemorrhages are small, and the condi- 
tion may be compared to the hemorrhagic tendency seen in certain forms 
of infection of later life, such as measles, smallpox, and malignant endo- 
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carditis. There is, however, a class of cases in which the hemorrhages are 
not associated with any other known process, and in which the escape of 
blood from the small blood-vessels is the chief or essential symptom. In 
these cases the bleeding is much more extensive than in the others men- 
tioned. These hemorrhages are characterized by the fact that they are 
spontaneous in origin, having no connection with delivery, they are mul- 
tiple in location, and, while little influenced by treatment, they tend to 
cease spontaneously after quite a limited time. They are most often from 
the umbilicus, the mucous membranes of the stomach and intestines, or 
beneath the skin, but they may be from almost any mucous surface or 
into any organ of the body. 

Etiology.— Exactly what causes these hemorrhages is as yet unknown, 
but it is something which produces changes in the blood or in the blood- 
vessels, or in both, whereby the vessels are no longer able to hold their 
contents. In this class, as well as in the traumatic hemorrhages, the 
predisposing causes of bleeding in early life must be emphasized—viz., the 
fragile condition of the blood-vessels and the great changes taking place 

_soon after birth both in the circulation and in the blood itself. These 
hemorrhages are not common, and are met with much more often in in- 
stitutions than in private practice. In 5,225 births in the Boston Lying-in 
Asylum, Townsend reports 32 cases of haemorrhage, or 0°6 per cent. In 
the Lying-in Asylum of Prague, Ritter observed 190 cases in 13,000 births, 
or 1:4 per cent. In the Foundling Asylum of Prague, Epstein reports 
hemorrhages in 8 per cent of 740 infants. 

These cases, except in very rare instances, are not manifestations of 
hemophilia. Of 576 bleeders collected by Grandidier, only 12 had a his- 
tory of hemorrhage at the time of falling off of the cord, and symptoms 
very rarely appeared before the end of the first year. Heemorrhages in the 
newly born are only slightly more frequent in males, while in hemophilia 
they predominate 13 to 1. The hemorrhagic disease of the newly born is 
self-limited,and runs a definite coufse to recovery or death. The tendency 
to bleed does not extend beyond a few weeks, and often lasts but a few 
days; those who survive, recover perfectly. Circumcision has been done 
within a few days after the cessation of the hemorrhages without any un- 
usual bleeding. In a case lately under observation with the most exten- 
sive subcutaneous hemorrhages I have ever seen, all tendency to bleed 
had ceased before the separation of the cord, although there had previous- 
ly been bleeding at the navel. A similar case is reported by Townsend. - 
These cases are not associated with difficult delivery. In only 6 of Town- 
send’s * 50 cases was the labour abnormal. This is borne out by my own 
experience. Many of the children who bleed have previously been anemic 
and in poor general condition; but, on the other hand, many have been 
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strong and given every indication of being well nourished. Hereditary 
syphilis is associated in a small proportion of the cases—from 2 to 6 per 
cent, according to the observations of Epstein, Ritter, and Townsend. 
In 132 cases of congenital syphilis observed by Mracek, 14 per cent suf- 
fered from hemorrhages. ? 

A more frequent association with sepsis (pyogenic infection) has been 
observed. Of the 61 cases observed by Epstein not less than 29, and of 
the 190 cases of Ritter,* 24 were associated with sepsis. During the year 
1895 there were no less than 8 marked cases of hemorrhage in the Nur- 
sery and Child’s Hospital in about 225 deliveries. While it is true that 
more cases of sepsis (pyogenic infection) occurred among the children 
during this period than usual, it was striking that not one of these hem- 
orrhagic cases gave any evidence of sepsis, and that none of the septic 
cases had bleeding. An epidemic of 10 cases of hemorrhages among 
54 births at the New York Infirmary for Women and Children was stud- 
ied in 1899 by Kilham and Mercelis.t These all occurred in the course 
of two months; the epidemic ceased as soon as the cases were properly 
isolated. 

From the foregoing facts it is quite evident that not all the cases of 
bleeding are due to the same cause, and that while this symptom occurs 
in some cases of pyogenic infection, the latter does not explain most of 
those seen. The circumstances in which the hemorrhagic disease occurs 
point strongly to an infectious origin, but with our present knowledge we 
can not believe this cause to be the same as in ordinary sepsis—viz., the 
entrance of common pyogenic bacteria. Quite a number of these cases 
have now been studied bacteriologically, but with no very uniform results. 
In two cases by Gaertner { there was found in the blood a short bacillus 
resembling in some respects the colon bacillus, which, injected into the 
peritoneal cavity in young animals, chiefly dogs a few days old, produced 
a disease accompanied by hemorrhages resembling that seen in the newly 
born. The bacillus was recovered from the blood and all the organs of 
these animals. Several observers have confirmed his findings. Other 
organisms that have been isolated are the streptococcus, staphylococcus, 
bac.llus pyocyaneus, an organism closely resembling the pneumococcus, 
and several others; but no one of these is constantly present. It seems 
likely that the specific cause, whatever its nature, produces changes. not 
so much in the blood as in the blood-vessels themselves. Its action seems 
to be similar to that of a constituent found by Flexner and Nagouchi 
in rattlesnake venom, which produces rapid destruction of the vascular 
endothelium, and which has been called by them hemorrhagin. 

While these hemorrhages are not traumatic, bleeding is exceedingly 
prone to occur in the skin over pressure points such as the back, the 
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elbows, the occiput, and the sacrum. It is also common from the mucous 
membranes which are the seat of pathological processes, especially from 
the eyes, the nose, and the genitals. 

Lesions.—In very many of the cases the autopsy shows nothing except 
the hemorrhages in the various situations and the blanching of the organs 
due to the loss of blood. The hemorrhages of the brain are usually me- 
ningeal and diffuse. They are considered more at length in the chapter 
upon Birth Paralyses. The pulmonary hemorrhages are usually small 
and unimportant, amounting only to small extravasations into the sub- 
stance of the lung or ecchymoses of the mucous membrane of the bronchi. 
Ecchymoses may be seen upon the surface of the pleura, the pericardium, 
or the peritoneum, but large hemorrhages into the pleura or pericardium 
are very rare. The thymus gland is often the seat of small extravasa- 
tions. The stomach and intestines may contain considerable blood vari- 
ously disorganized in the different parts of the canal, and there may be 
ecchymoses of the mucous membrane. In addition, ulcers may be found 
in the stomach and duodenum. In twenty-four autopsies upon cases 
with hemorrhage from the stomach and intestines collected by Dusser,* 
ulcers were found in the stomach in nine cases, and in the intestines in 
four. ‘hese ulcers are multiple and are small, resembling the follicular 
ulcers of the colon. They are usually superficial, but may extend to the 
muscular coat and may even perforate. I have myself found ulcers in the 
stomach in a single case. They were associated with a moderate amount 
of follicular gastritis. The intestinal ulcers are found only in the duode- 
num and resemble those of the stomach. The cause of these ulcers is 
somewhat obscure; some of them are undoubtedly dependent upon in- 
flammatory changes probably of infectious origin ; others have been com- 
pared to the peptic ulcers of later life, and are attributed to thrombi in the 
blood-vessels of the mucous membrane. These ulcers are found in but a 
small proportion of the cases in which bleeding occurs from the alimen- 
tary tract, and they may be wanting even where it has been very profuse. 

Small extravasations may be seen upon the surface of the liver, the 
spleen, or the kidneys. They may also be found in the substance of these 
organs. The large hemorrhages upon the surface of the liver, into the 
suprarenal capsules and other subperitoneal extravasations have been in- 
cluded, improperly perhaps, in the group of traumatic hemorrhages dis- 
cussed in the preceding chapter. From a rupture of any of these there 
may be large extravasations into the peritoneal cavity. Microscopical ex- 
aminations of the blood-vessels have been made in but a small number of 
cases. Mracek claims to have found evidences of endarteritis in some of 
the syphilitic cases in which there was bleeding. The changes found 
in the blood have not been uniform and have as yet been only im- 
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perfectly studied. The associated lesions found are most frequently, those 
due to sepsis. 

Symptoms.—The time of beginning is most frequently in the first 
week of life, rarely after the twelfth day, although it has been observed as 
late as the sixth week. As a rule, the hemorrhages from the stomach 
and intestines begin earlier than those from the navel or the skin. The 
location of the haemorrhage in Ritter’s 190 cases was as follows: Um- 
bilicus, 138 (umbilicus alone, 97); intestines, 39; mouth, 28; stomach, 
20; conjunctive, 20; ears, 9. In Townsend’s 50 cases: Intestines, 20 ; 
stomach, 14; mouth, 14; nose, 12; umbilicus, 18 (umbilicus alone, 3) ; 
subcutaneous ecchymoses, 21; abrasion of skin, 1; meninges, 4; cephal- 
hematoma, 3; abdomen, 2; pleura, lungs, and thymus, 1 each. 

In many cases nothing is noticed until the hemorrhage begins. The 
child may be previously healthy or feeble. The first bleeding noticed may 
be from the stomach, intestines, or any of the mucous surfaces, beneath 
the skin, or from the umbilicus. The amount of blood lost in most cases 
is not great, but there is a continuous oozing. The total hemorrhage 
may be only one or two drachms or it may reach several ounces. The 
skin is usually pale, the pulse feeble, and the general condition one of con- 
siderable prostration, often from the outset. In all cases there is rapid 
loss of weight. The temperature may be high, low, or.subnormal. A 
marked elevation of temperature may depend not upon the hemorrhage 
but upon associated conditions. Fluctuations in temperature during the 
first three days are so common from disturbances of nutrition, that I attach 
much less importance than have some writers to this symptom. Icterus is 
not more frequent than among other infants. In a large number of the 
cases there is diarrhcea. Convulsions often occur at the close of the disease. 

The duration of the disease in cases which recover is usually but one 
or two days. In fatal cases it is rarely more than three days, and often 
less than one. Death more frequently results from the gradual failure of 
all the vital forces than from a rapid loss of blood. 

Umbilical hemorrhage.—A slight oozing from the umbilicus not in- 
frequently occurs when the ligature has been improperly applied, or when 
there is so much shrinking of the cord that the ligature has loosened. 
Sometimes rough handling at the time of the separation of the cord may 
excite a little bleeding. All the above conditions, however, are usually of 
trivial importance and are readily controlled by simple measures. Spon- 
taneous hemorrhage is quite a different matter. It is rather later than 
bleeding from the mucous membranes, usually occurring’ between the 
fourth and the seventh day. There may be bleeding into the cord as well 
as from its free extremity before it separates; after separation, from the 
stump. A slight stain upon the dressing is usually the first note of warn- 
ing, but in exceptional circumstances a gush of blood is the first symptom. 
The hemorrhage may be temporarily arrested by various means, but it 
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shows a strong tendency to occur,in spite of everything which is done. 
The general symptoms depend upon the amount of bleeding and the ra- 
pidity with which it occurs. It is the same as in other hemorrhages of 
the newly born. The usual duration is two or three days. It has been 
known, however, to persist for twelve or fourteen days, and it may be 
fatal in less than twenty-four hours from the time it is noticed. 

Hemorrhage from the stomach and intestines—Bleeding occurs much 
less frequently from the stomach than from the intestines. The latter 
is called melena. Gastro-enteric hemorrhages begin, in the great ma- 
_ jority of cases, during the first three days of life. Of Dusser’s'75 cases, the 
hemorrhage began on the first day in 24 cases; on the second day in 22 
cases; on the third day in 9 cases; in only 10 cases later than the ninth 
day, and in no instance later than the twelfth day. The appearance of 
the blood vomited depends upon the length of time it has remained in 
the stomach. Usually it is in dark brown masses, and not very abun- 
dant; more rarely bright red blood may be ejected. The quantity varies 
from one drachm to half an ounce. Vomiting is liable to be excited by 
nursing. The blood discharged from the bowels is always dark coloured, 
usually intimately mixed with the stool, very rarely in clots. If in doubt 
between blood and meconium, one should look for the corpuscles with the 
microscope. When this is not conclusive on account of the disorganiza- 
tion of the corpuscles, a chemical test for hemoglobin should be made. 
Concealed hemorrhage into the stomach may take place, which may even 
be sufficient to produce death, no blood being vomited or passed by the 
bowels. In such cases the autopsy may reveal quite a large quantity of 
blood, both in the stomach and intestines. 

Hemorrhage from the mouth.—The quantity of blood is rarely large; 
but it is here that it is often first seen. Its source may be the mucous 
membrane of the mouth, pharynx, cesophagus, stomach, or bronchi. It 
may be associated with ulceration of the hard palate, with thrush, or with 
fissures of the lips. 

Hemorrhages from the nose are infrequent, and are more often due to 
syphilis than to other causes. These are rarely profuse, but aré frequently 
repeated. 

Subcutaneous hemorrhages.—These may appear in places exposed to 
pressure, such as the sacrum, heels, occiput, or back; or in others which 
are not so exposed, as the abdomen, axille, or thighs. They may follow 
other lesions of the skin, such as pemphigus, eczema, or furunculosis. In 
some cases these hemorrhages are very extensive, as in one recently 
under observation, where nearly one third of the thorax was covered. 
The extravasations are surrounded by an indurated border. Where they 
occur alone or form the principal lesion, the prognosis is favourable. 

Hematuria.—The urine is not only stained with blood, but sometimes 
contains clots. This hemorrhage may have its origin in the bladder, ure- 
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thra, or kidney. Blood coming from the kidney is sometimes due to the 
irritation of uric-acid infarctions, and may have nothing to do with the 
general hemorrhagic disease. 

Hemorrhage from the conjunctiva.—The blood usually comes in drops 
from between the eyelids, chiefly from the tarsal surface. It is generally 
preceded by conjunctivitis. 

Hemorrhage from the ears may originate in the external meatus or 
the middle ear. It is generally preceded by otitis. 

Hemorrhage from the female genitals—This not infrequently occurs 
without hemorrhages elsewhere, and under such circumstances is rarely 
serious. COullingsworth has collected thirty-two cases in children under 
six weeks of age—no case having resulted fatally. These are not to be re- 
garded as cases of precocious menstruation. They are frequently preceded 
by catarrhal inflammations of the vagina. 

Diagnosis.—This is generally easy, as the hemorrhages are usually 
multiple and some of them external. A slight hemorrhage from the 
intestine may be easily overlooked. Large hemorrhages into the internal 
organs also are obscure and not often recognised. Spurious hemorrhages 
from the stomach may occur, blood being vomited which has been swal- 
lowed during birth or nursing. The source of bleeding may also be the 
mouth, nose or pharynx, and sometimes blood is swallowed in large quan- 
tities and afterward vomited. ‘These cavities should therefore always 
be examined, since local treatment may be efficacious. Syphilis should 
be suspected when the bleeding is chiefly nasal. 

Prognosis.—In all circumstances the hemorrhagic disease in the 
newly born has a bad prognosis. Of seven hundred and nine cases col- 
lected by Townsend, the mortality was seventy-nine per cent. No ob- 
server has seen more than one third of his cases recover. In any single 
case the prognosis depends upon the extent and severity of the hemor- 
rhage, upon the vigour of the child, and upon how well it can be nour- 
ished. No case should be looked upon as hopeless, for perfect recovery 
has repeatedly taken place where it seemed impossible. 

Treatment.—Thus far no treatment seems to have any decided influ- 
ence in controlling this disease. Adrenalin and the suprarenal extract 
appear to have some effect in bleeding from accessible mucous mem- 
branes, and should be applied if the hemorrhage is from the nose, mouth, 
or pharynx. For internal use the suprarenal extract is to be preferred. 
I have seen one case in which benefit seemed to follow its use in severe 
gastric hemorrhage, but in others it has failed entirely. It may be 
given up to two grains every two hours. The subcutaneous injection of 
a two-per-cent solution of gelatin, which has heen sterilized several times, 
is advocated by many European writers; 40 to 50 ce. may be administered 
two to three times daily. The general treatment should have reference 
to maintaining the nutrition by careful feeding, judicious stimulation, 
and attention to the circulation, the body temperature, and the general 
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condition of the child. Bleeding points on the skin or mucous membranes 
within reach are best treated by the application of chromic acid fused 
on a probe, or of nitrate of silver. Umbilical hemorrhage is best con- 
trolled by covering the umbilicus with a small pad of sterile cotton, over 
which is folded from either side the skin of the abdominal wall. This is 
held in place by two strips of adhesive plaster crossing the umbilicus 
obliquely. Astringent injections for intestinal hemorrhages are prac- 
tically useless, as the blood is almost invariably either from the stomach 
or from the upper part of the small intestine. 


CHAPTER VI. 


BIRTH PARALYSES. 


BirtH paralyses are chiefly due either to pressure upon the child by 
the parts of the mother or to artificial means employed in delivery. They 
may be cerebral, spinal, or peripheral. 

Cerebral paralyses are in almost every instance due to meningeal hem- 
orrhage. Very infrequently they depend upon cerebral hemorrhage, 
laceration of the brain, or pressure from a depressed fracture. 

Spinal paralyses are extremely rare, and only a few examples are on 
record. They are due to laceration of, or hemorrhage into the cord or its 
membranes. ‘These lesions produce paraplegia, the exact distribution of 
which depends upon the point at which the cord is injured. 

Peripheral paralyses usually affect the face or the upper extremity. 
Paralysis of the face is due in most cases to the application of the 
forceps. Paralysis of the upper extremity is most frequently of the 
“upper-arm type,” and is known as Erb’s paralysis. It usually follows 
extraction in breech presentations. Peripheral paralysis of the lower 
extremity is almost unknown. 


CEREBRAL PARALYSIS. 


Cerebral paralysis is often used synonymously with meningeal hemor- 
rhage. This lesion is not infrequent, and is of great importance not only 
from its immediate effects, but because upon it depend many of the cere- 
bral paralyses seen in later life. According to Cruveilhier, at least one 
third of the deaths of infants which occur during parturition are due to 
this cause. 

Etiology—The same predisposing causes exist in the cases of menin- 
geal hemorrhages as in others occurring at this time. A small number of 
cases are associated with syphilis; others with pyogenic infection. In a 
few cases there is a history of an injury—usually a fall or blow upon the 
abdomen—during the last months of pregnancy. Meningeal hemorrhage 
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may occur as one of the lesions in the hemorrhagic disease of the newly 
born. The most important causes, however; are connected with parturi- 
tion. These hemorrhages are essentially mechanical, and are favoured 
by everything which increases or prolongs pressure upon the head. The 
conditions with which they are associated are tedious labour, breech pres- 
entations with difficulty in extracting the head, instrumental deliveries, 
and premature births. The majority occur in first-born children. Certain 
cases are associated with cardiac malformations—according to Bednar, a 
small aorta with hypertrophied heart, or the transposition of the large 
blood-vessels. In many of the cases there is also a hemorrhage outside 
the skull. 

Lesions.—These hemorrhages are very much more common at the 
base than at the convexity, and at the posterior, than at the anterior part 
of the skull. They are most frequently found over the cerebellum and 
the occipital lobes of the cerebrum. The entire extravasation is often 
beneath the tentorium. The extent of the hemorrhage is exceedingly 
variable. There may be a single large clot at the convexity or at the base 
(Plate II); the hemorrhage may be limited to the convexity of one 
hemisphere, or it may cover nearly the entire surface of the brain. Dif- 
fuse hemorrhages are more common than a single circumscribed clot. 
Of the eleven cases collected by McNutt (New York), in seven cases 
with vertex presentations the lesion was principally at the base, and usu- 
ally limited to that region. In four breech cases, however, it was prin- 
cipally at the convexity. The source of the blood may be a laceration of 
one of the sinuses of the dura mater caused by the overlapping of the 
parietal bones. This was found in one of the cases of Hirst (Phila- 
delphia). Much more frequently the blood comes from one of the cere- 
bral veins, or from the capillary vessels of the pia mater. In thirty- 
seven of Bednar’s fifty-two cases, the extravasation was beneath the pia 
mater. In the remainder it was between the pia mater and the dura— 
i. e., in the arachnoid cavity. Hemorrhages between the dura and the 
skull may be said never to occur except when associated with fracture. 
If the child is still-born, or if death has occurred on the first or second 
day, the blood is partly fluid and partly coagulated; later it is entirely 
coagulated and may have undergone partial absorption. The amount of 
extravasated blood varies between one drachm and four ounces, the aver- 
age amount being about one ounce. The blood extends into the fissures 
between the convolutions and sometimes into the ventricles along the 
choroid plexus, although this is rare. In large hemorrhages the brain 
substance is softened and in places may be quite disintegrated ; but with 
small extravasations these changes are very slight. In cases which survive 
for two or three weeks there is usually a certain amount of meningitis. 
The later changes—those of arrested development of the cortex aud cere- 
bral sclerosis—will be considered in the chapter devoted to Cerebral Pa- 
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MENINGEAL HmMorRRHAGE IN THE NEWLY Born. 


From a patient in the Nursery and Child’s Hospital, dying on the sixth day. 
Primary respirations poor; child very dull and apathetic, refused to nurse; once vom- 
ited blood and had an ecchymosis of the right conjunctiva. On the last day, high 
temperature (105° F.) and general convulsions. Some changed blood found in the 
stomach and intestines at the autopsy; brain greatly congested, and at the base was 
the clot shown in the picture. 
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ralyses in the section on Diseases of the Nervous System. Hzmorrhages 
into the membranes of the upper part of the cord are found in a large 
proportion of the fatal cases. Associated hemorrhages of the lungs and 
other organs are not uncommon. 

Symptoms.—If the hemorrhage is large, the child is usually still-born, 
although its movements may have been active up to the commencement of 
labour. When the hemorrhage is not so large as to be immediately fatal, 
the child may show no symptoms except dulness or torpor, with feeble 
or irregular respiration, death following within the first twenty-four 
hours. A large proportion of the cases are born asphyxiated, and fre- 
quently they are resuscitated only after considerable effort. They nurse 
feebly, often with great difficulty. Convulsions are common in cases 
which last for four or five days, and more with hemorrhages at the con- 
vexity than with those at the base. Opisthotonus is often present, also 
general rigidity of the extremities, clenching of the hands, and increased 
knee-jerks. Rarely there is complete relaxation of all the muscles. Some- 
times there are automatic movements. The respiration is usually dis- 
turbed; in most cases it is slow and irregular. The pulse is feeble and 
slow. ‘The pupils are more frequently contracted than dilated, and there 
may be oscillation of the eyeballs. In large hemorrhages there is marked 
bulging of the fontanel, and often separation of the sutures. If the ham- 
orrhage covers one hemisphere, there is complete hemiplegia of the oppo- 
site side. Small localized cortical hemorrhages may cause paralysis of 
the face, arm, or leg, according to the position of the lesion, or localized 
convulsions. In large hemorrhages at the base convulsions are rare, and 
death occurs early, usually in the first two days. In extensive cortical 
hemorrhages convulsions and rigidity of the extremities are frequent, 
and life is prolonged indefinitely. 

The majority of the fatal cases die within the first four days. In 
those lasting a longer time the symptom is tonic spasm of the trunk, or 
of one or more of the extremities, with localized paralysis—monoplegia, 
diplegia, or hemiplegia, according to the lesion—and localized or general 
convulsions often continuing for two or three weeks and gradually sub- 
siding. In the mildest cases nothing abnormal may be noticed until the 
child is old enough to walk or talk. In those more severe there may be 
gradual and continuous improvement of the early symptoms, and the 
case may go on to apparent recovery, but usually there is some perma- 
nent damage to the brain. ‘The following observation of McNutt illus- 
trates the course and termination of one of the severe cases of meningeal 
hemorrhage : 

Breech presentation, tedious labour, head delivered by forceps, almost 
continuous convulsions for the first nine days. After the convulsions 
there was complete paralysis of both sides of the body, not involving the 
face. The child never walked or spoke; the physical development was 
very backward; the limbs became contractured ; death occurred at two 
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and a half years, from pneumonia. The autopsy showed atrophy of the 
brain on both sides about the fissure of Rolando. 

The main diagnostic symptoms in recent cases are stupor, rigidity, 
increased reflexes, convulsions, paralysis, and opisthotonus. These vary 
with the extent and situation of the lesion. Other symptoms are changes 
in the pupils, oscillation of the eyes, and bulging fontanel. 

Prognosis.—A large hemorrhage at the base quickly causes death; 
if it is located at the convexity, although the child may survive, there is 
always serious damage to the brain. Even from small hemorrhages 
some permanent injury usually results, though the extent of this may 
not be evident for years. 

Treatment.—This is mainly prophylactic, the chief indication being 
to shorten tedious labours by the early use of the forceps. Where the 
hemorrhage has been attributed to the forceps, the damage has rather 
been the result of the long-continued pressure before they were used. 
Nothing can be done after delivery to hmit the amount of the hemor- 
rhage, except to keep the child as quiet as possible. The removal of the 
clot by surgical operation has twice been successfully accomplished by 
Cushing (Baltimore). With more accurate diagnosis there seems to be 
no reason why a considerable number may not be saved. The hopeless 
outlook for such cases when not relieved, justifies the taking of great 
risks. 

FACIAL PARALYSIS. 

The usual cause of facial paralysis is the use of the forceps, but this 
does not explain all the cases. The etiology of those in which the forceps 
have not been used is still somewhat obscure. In peripheral facial palsy 
the nerve is pressed upon, either near its exit from the stylo-mastoid fora- 
men, or where it crosses the ramus of the jaw, at which point the parotid 
gland gives it but little protection in the newly born. If the lesion is 
in front of this point, any one of the terminal branches may be affected; 
most frequently it is the temporo-facial branch. As only one blade of 
the forceps commonly touches the face in this region, the paralysis is, as 
a rule, unilateral. 

Roulland has reported several cases not due to the forceps. In these 
the pressure is believed to have been produced by the promontory of the 
sacrum at the superior strait, or by the ischium at the inferior strait, as 
paralysis followed when the head was long arrested at one of these points. 
It was not seen with face or breech presentations. When facial paralysis 
is of central origin it depends generally upon a meningeal hemorrhage, 
and the arm and leg of the same side as the face are involved. It is, 
however, possible for a very small cortical hemorrhage to produce -paral- 
ysis of the face only. This occurred in a case reported by McNutt. 

In repose, the only symptom noticed may be that the eye remains open 
upon the affected side, owing to paralysis of the orbicularis palpebrarum. 


PARALYSIS OF THE UPPER EXTREMITY. LT 


When the muscles are called into action, as in crying, the whole side of 
the face is seen to be affected. “The paralyzed side is smooth, full, and 
often appears to be somewhat swollen. ‘The mouth is drawn to the side 
not affected. In this paralysis, the tongue, of course, is not implicated. It 
is therefore rare that nursing is seriously interfered with.* If the pa- 
ralysis is of central origin, only the lower half of the face is involved, 
while in peripheral paralysis, as the trunk of the nerve is injured, the 
upper half of the face, including the orbicularis palpebrarum, is also 
affected. 

The paralysis is generally noticed on the first or second day of life, 
and does not increase in severity. Its course and termination depend 
upon the extent of the injury done to the nerve. Some idea of this may 
often be gained by the amount of injury to the soft parts, although this 
is not an infallible guide. In cases not due to the forceps, the paralysis is 
slight and disappears in a few days; the great majority of the forceps 
cases follow the same favourable course, the paralysis gradually disappear- 
ing without treatment in about two weeks. In more serious cases it may 
_ last for months, or it may even be permanent. The reaction of degenera- 
tion is present in these severe cases, and there may even be perceptible 
atrophy of the muscles. This symptom is fortunately extremely rare. 

Treatment.—Nothing should be done for the first ten days except to 
protect the eye and keep it clean. If improvement has begun by the end 
of this time, the probabilities are that the case will require no treatment. 
If no improvement has taken place by the end of the third or fourth week, 
electricity should be used regularly and systematically. If the muscles 
respond to it, the faradic current may be employed; if not, galvanism 
should be used. The electrical treatment should be continued for several 
months, or until recovery has taken place. 


PARALYSIS OF THE UPPER EXTREMITY. 


When this is due to a peripheral lesion it probably never involves the 
entire arm, but affects only certain muscles or groups of muscles. Al- 
though commonly occurring after an artificial delivery, it may be seen in 
cases where the labour has terminated naturally. Roulland + has reported 
a case in which deltoid paralysis, occurring in a large child, was attributed 
to pressure upon the shoulder during labour. In vertex presentations, 
paralysis is most frequently due to the forceps where one of the blades 
has extended down upon the neck, injuring the lower cervical nerves. It 
may be produced by traction with the finger in the axilla. Roulland 
reports a unique case of paralysis of both extremities, apparently due to 


*In this connection it is to be remembered that the principal part in nursing is 
done by the tongue, and not by the lips. 
+ Paralysies des nouyeau-nés, Paris, 1887. 
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the cord being very tightly wound around the neck. The great propor- 
tion of all cases of paralysis of the upper extremity follow extraction in 
breech presentations. ‘The injury is usually inflicted by traction upon the 
shoulder in the delivery of the head, or in bringing down the arms when 
they are above the head. In the latter case the paralysis may be double 
and associated with fracture of the clavicle or humerus. In shoulder 
presentations, paralysis may be produced by traction upon the arm itself. 
The most Sees form of peripheral paralysis is that known as the 
“upper-arm type,” or Erb’s paralysis, in which the injury is inflicted at 
the anterior border of the trapezius muscle at the lower part of the neck, 
usually in such a position 
GET, as to affect the fifth and 
y » sixth cervical nerves. ‘The 
; :. muscles paralyzed are the 
deltoid, biceps, brachialis an- 
ticus, supinator longus, and 
sometimes the supra- and in- 
fra-spinatus. All these mus- . 
cles may be involved, or only 
part of them, and in varying 
degrees. In case the injury 
is slight, the paralysis may 
not be noticed for some 
weeks. If severe, it is evi- 
dent in the first few days. 
The arm hangs lifeless by 
the side; it is rotated. in- 
ward, the forearm pronated, 
the palm looking outward 
(Fig. 22). The forearm and 
Fie, 22,—Erb’s paralysis, infant two months old. hand are not affected. In 
severe cases there may be 
anesthesia of the outer surface of the arm, in the region supplied by 
the circumflex and external cutaneous nerves. This is rarely marked, 
and in its slighter degrees it is very difficult to determine. It is char- 
acteristic of this paralysis that the triceps is not affected, so that power 
to extend the forearm remains, although it cannot be flexed. Atrophy 
of the paralyzed muscles occurs after a few weeks, but the muscles are 
so small and so covered with fat that it is rarely noticeable before 
the second year. It is most conspicuous in the deltoid. In all severe 
cases the reaction of degeneration is present. In some of the cases of 
long standing there occurs a shortening of the tendon of the subscapu- 
laris muscle, often associated with subluxation of the humerus. The 
paralysis may be complicated with fracture of the clavicle, the neck of 
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the scapula, or the shaft of the humerus, or with epiphyseal separation of 
its head. : 

The prognosis depends upon the severity of the injury and also upon 
the time when treatment is begun. The great majority of cases recover 
spontaneously in two or three months, improvement being observed within 
a few weeks, first in the biceps and last in the deltoid. Spontaneous re- 
covery is not to be looked for unless it occurs within the first three 
months. Not infrequently some degree of paralysis persists until the 
third or fourth year, and in some of the muscles, usually the deltoid, it 
may even be permanent. If the muscles respond to faradism, rapid im- 
provement can generally be prophesied. If the reaction of degeneration 
is present, improvement will be slow and the paralysis may be permanent. 

The diagnosis is usually not difficult, since the great majority of cases 
are of the “upper-arm type ” with classical symptoms. Peripheral palsy 
of the arm can scarcely be confounded with that of cerebral origin. If 
the lesion is central it is one of the rarest occurrences for the arm alone to 
be involved; either the leg or face, or both, are generally likewise affected. 
If the case does not come under observation until the child is a year old, 
it may be difficult, or without a good history, it may be impossible to dis- 
tinguish peripheral paralysis from that due to polio-myelitis. The peculiar 
group of muscles involved in Erb’s paralysis is the only diagnostic point. 

In recent cases the disability resulting from the tenderness or pain of 
syphilitic epiphysitis may simulate paralysis, but there is lacking the 
characteristic position of the arm, and a careful examination discloses the 
fact that the paralysis is only apparent. This may affect both sides. 
Fracture of the clavicle or epiphyseal separation of the head of the hu- 
merus may also be mistaken for paralysis. In cases of long standing, 
paralysis of the deltoid may resemble dislocation of the humerus. The 
reaction of degeneration differentiates paralysis from surgical injuries 
with similar deformities. 

The treatment consists’in the use of electricity, which should be begun 
at the end of the first month at the latest, and used regularly. If the mus- 
cles respond to faradism this may be employed, but in most severe cases 
they do not, and galvanism must be used, according to the rules laid down 
for facial paralysis. 


CHAPTER VII. 


TUMOURS OF THE UMBILICUS. 


Granuloma,—This is nothing more than a mass of exuberant granula- 
tions at the umbilical stump. The mass is generally about the size of a 
pea—sometimes larger—bleeds readily, and has a thin, purulent discharge. 
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It is promptly cured by the application of any simple astringent; pow- 
dered alum is probably thé best. In case this is not successful, the granu- 
lations may be touched with nitrate of silver or snipped off with scissors. 

Adenoma, Mucous Polypus, or Diverticulum Tumour—Umbilical Fis- 
tula.—The first three terms are used synonymously to describe an um- 
bilical tumour covered with a mucous membrane which is similar in 
structure to that of the small intestine. It is usually associated with an 
umbilical fistula. This tumour is formed by a prolapse at the navel of 
the mucous membrane of Meckel’s diverticulum. This diverticulum is the 
remains of the omphalo-mesenteric duct. When it is present in infants, 
it is found in various stages of development. Most frequently there is a 


(x 


D 
Fia. 23.—Umbilical fistula and tumours produced by prolapse of Meckel’s diverticulum. (Barth.) 


blind pouch a few inches long given off from the lower part of the ileum. 
In other cases it may remain patent quite to the umbilicus, causing a 
fecal fistula (Fig. 23, A). ‘As the intestine below it is generally normal, 
this fistula may persist for months or even years, giving rise to no symp- 
toms except a slight feecal discharge from the umbilicus. In certain cases 
intestinal worms have been discharged through it. It may close sponta- 
neously or be closed by operation. 

A prolapse of the mucous membrane lining the diverticulum produces 
an umbilical tumour with a fistula at its summit (Fig. 23, B). This is 
the most common form. A cross-section shows under the microscope the 
structure of the intestinal mucous membrane both as an external covering 
and lining of the fistulous tract. The prolapse may involve not only the 
mucous membrane but the entire intestinal wall. There then exists a 
conical tumour with a fistula which has but one external opening, but at 
a short distance from the surface it bifurcates, one branch leading upward 
and one downward (Fig. 23, C). A continuation of the prolapse gives a 
broad pedunculated tumour (Fig. 23, D), which may reach the size of 
a man’s fist. Its covering is the same as in the other forms. It may con- 
tain several coils of intestine. In this form there are usually two fistulous 
openings (a, b) which communicate with the intestine. 

In all of these cases the tumour is smooth, irreducible, of a rosy pink 
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colour, and from its surface there oozes a mucous discharge. Microscop- 
ical examination shows the external covering to be the same in structure 
as the intestinal mucous membrane. These tumours are generally small, 
varying in size from a pea to a small cherry, but they may be very much 
larger. <A fecal fistula usually, but not invariably, coexists. In the con- 
dition represented in Fig. 23, B, it is easy to see how an obliteration of the 
fistula may occur. The small tumours are readily cured by the ligature. 
The larger ones are usually associated with other serious malformations 
of the intestines, which make the outlook bad in almost every instance. 


UMBILICAL HERNIA. 


Hernia into the umbilical cord is a rare congenital condition of a 
most serious nature. It is due to some fcetal defect, and varies in size 
from a small protrusion to complete eventration in which nearly all the 
abdominal organs are outside the body. There is no hernial sac. The 
prognosis is very bad. 

The common umbilical hernia is quite a different condition, and 
while a source of much annoyance it is rarely serious. It is much more 
common in females than in males, and occurs especially in those who are 
poorly nourished and rachitic. The tumour is usually from one-fourth to 
one-half an inch in diameter; it may, however, be very large, and may 
even become strangulated, when a surgical operation may become neces- 
sary. The ordinary cases, however, require only mechanical treatment. 
The most important thing is prevention. For this purpose it is neces- 
sary, after the cord has separated, to place a firm pad over the navel, and 
to use a snug abdominal band for the first two or three months. After 
this period it is uncommon for hernia to develop. In cases coming unde1 
observation after the third or fourth month, the pad and abdominal] 

‘bandage are inadequate, and other means must be employed to retain 
the hernia. The best of these consists in the use of two adhesive strips 
applied obliquely over the abdomen, crossing at the umbilicus, the skin 
along the median line being folded inward so as to overlap the tumour, 
this forming the retention pad. A simple method of retention is to place 
over the tumour a coin or button covered with kid and hold it in position 
by a strip of adhesive plaster ten or twelve inches long. If the skin is 
made absolutely clean and zinc-oxide plaster used, excoriations are rare. 
The dressing should be changed every few days and worn for several 
months. After the first year all mechanical treatment is unsatisfactory. 
For the very small tumours it is really unnecessary to use any form of 
apparatus, since these cases ordinarily show little or no tendency to in- 
crease in size, and the retention apparatus causes more annoyance than 
the hernia. These small herniw seem to disappear spontaneously during 
childhood, as they certainly are not often seen in children over seven 


years of age. 
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MASTITIS. = 


According to Guillot, a certain amount of secretion in the breasts of 
the newly born is physiological. It is certainly very common. It is most 
abundant between the eighth and fifteenth days, but may continue in 
small quantities as late as the third month. It is seen with equal fre- 
quency in both sexes. The quantity of the secretion amounts in most 
cases only to a few drops; in some, however, as much as a drachm has 
been obtained. Chemical analysis has shown this secretion to be essen- 
tially the same as the adult milk—containing fat, sugar, proteids, and 
salts. In gross appearance it resembles colostrum. The researches of 
Sinéty * have shown that the mammary gland of the newly born contains 
cul-de-sacs lined with secreting cells, resembling those of the adult. Dur- 
ing the period of secretion the gland is slightly reddened, its vessels turgid, 
and all the signs of functional activity are present. This condition in it- 
self is of no practical importance, and in most cases, if left alone, the 
secretion ceases spontaneously after a week or ten days. If abundant, it 
can usually be dried up by painting the gland with tincture of belladonna. 
It sometimes happens, however, that the presence of this secretion tempts 
the nurse or attendant to rub or squeeze the breast. Such manipulation 
occasionally leads to serious results by exciting a mastitis which may ter- 
minate in abscess. Mastitis is not a very rare condition, and although 
the inflammation is not usually severe, it may be serious and even fatal. 
The predisposing cause is the congestion which accompanies functional 
activity, usually in the second week. The exciting cause is most often 
some form of traumatism—undue pressure, the squeezing of the breasts, 
or rough handling by the nurse. Through abrasions or fissures thus pro- 
duced, micro-organisms find a ready entrance with the same result as in. 
the adult. It seems possible that the germs may enter through the lactif- 
erous ducts without any abrasion of the skin. Want of cleanliness is al- 
ways a favourable condition for such infection. 

The symptoms of mastitis usually begin during the second week of 
life. There are redness, swelling, and the usual signs of inflammation, 
which may terminate in resolution or in suppuration. The process may 
be limited to the mammary region, or a diffuse phlegmonous inflammation 
may be set up, as in a case reported by Bush,+ in which there was ex- 
tensive sloughing of the tissues of the whole of one side of the chest, with 
a fatal result. In the great majority of cases the process does not reach 
this degree of intensity, but suppuration with the formation of single or 
multiple abscesses is not uncommon. In the female it is possible for the 
cicatrization which follows such an inflammation to interfere with the sub- 


* Gazette Médicale, No. 17, 1885. 
+ New York Medical Journal, March, 1881. 
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sequent development of the gland. The general symptoms are restlessness, 
loss of sleep, disinclination to nurse, and loss of weight. In cases of diffuse 
phlegmonous inflammation the general symptoms are those of pyogenic 
infection. Jourda* has collected fifteen cases of mammary abscess, twelve 
of which recovered. They began between the fourth and the forty-second 
days. In eleven cases, only one side was involved; in four, both sides. 

Mastitis is usually due to want of cleanliness or to meddlesome inter- 
ference; the parts should therefore be kept scrupulously clean, and on no 
account should squeezing of the breasts be permitted. They should be pro- 
tected by a simple cotton pad. If acute inflammation develops, it should be 
treated in the beginning by hot applications. Should pus form, early in- 
cision with free drainage and general tonic and stimulant treatment are 
indicated. 

INTESTINAL OBSTRUCTION. 

The most frequent causes of intestinal obstruction in the newly born 
are malformations of the intestine; rarely it may be due to pressure from 
tumours, or from a persistent omphalo-mesenteric duct or artery. The vari- 
ous pathological conditions present in intestinal malformations are consid- 
ered in the chapter on Diseases of the Intestines. The most common seat 
of obstruction is at the anus, the bowel being normally formed through- 
out, lacking only the external orifice. The next most frequent condition 
is obstruction in the rectum, which may be due either to a membranous 
septum in the gut, or to obliteration of the tube for some distance. 
These rectal obstructions are readily recognised. By the examining finger 
or a bougie the lower limit of the obstruction can be made out, but there 
is no means by which the upper limit can be determined except by open- 
ing the abdomen. When the obstruction is above the rectum, localization 
is more difficult; but the most frequent seat is the duodenum. Of 38 
cases collected by Gaertner, the seat of obstruction was the duodenum in 
19 cases, the jejunum in 3, the ileum in 11, the colon in 6, the ileum and 
colon in1. There is often obstruction at more than one point. 

The symptoms vary with the seat and the degree of the obstruction. 
In atresia of the anus or rectum there is at first simply an absence of all 
discharges from the bowel. Later there is abdominal distention from 
dilatation of the sigmoid flexure and colon. After several days vomiting 
begins. If there is atresia of the duodenum or any part of the small 
intestine, vomiting begins early—usually by the second day of life—and it 
is persistent. Nothing is passed from the bowels after the first dark dis- 
charge of the contents of the colon, which is chiefly mucus. There is 
rapid asthenia, and death from inanition usually occurs in four or five days. 
The higher the obstruction the shorter the duration of life. If the con- 
dition is one of stenosis only, the symptoms are similar to those described 


10 * Thése, Paris, 1889. 
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but less severe, and life may be prolonged for several weeks, or even 
months. ‘he constipation in these cases is-not absolute. When the 
cause of obstruction is external pressure, the symptoms do not always be- 
gin immediately after birth. I have recently seen a child in whom noth- 
ing abnormal was noticed for the first three weeks, but at the end of that 
time there developed all the signs of acute intestinal obstruction. Lapa- 
rotomy revealed a loop of intestine constricted by a tiny cord, which was 
probably the remains of the omphalo-mesenteric duct. 

Cases of imperforate anus and membranous septum in the rectum are 
readily relieved by proper surgical treatment. In the other varieties of 
obstruction, whether in the rectum, in the colon, or in the small intestine, 
although life may be prolonged by the formation of an artificial anus, the 
ultimate result is almost invariably fatal, death usually occurring from 
marasmus during the early weeks of life. _ 


DIAPHRAGMATIC HERNIA. 


This is due to a congenital deficiency in the diaphragm, which is usu- 
ally on the left side. Of 118 cases collected by Livingston, 83 were 
on the left side, 18 on the right, 4 were central, 2 were double, in 1 
the diaphragm was absent. With small openings only a single coil 
of intestine, with large ones a considerable part of the abdominal con- 
tents, may be found in the thorax. This causes displacement of the 
heart, usually to the right side, prevents the full expansion of the left 
lung, and if the deformity occurs early in intra-uterine life the lung may 
remain rudimentary. If a large deficiency exists, infants may live but 
a few hours ; with smaller ones, life may be prolonged indefinitely. Book- 
er’s * patient lived two and a half months with nearly all the small intes- 
tine and omentum and the transverse colon in the thorax; and North- 
rup’s + patient, who died at three years and a half of intercurrent disease, 
had several coils of the ileum, the caecum, and the appendix in the chest. 

The symptoms are in all cases obscure, the only frequent one being 
dyspnoea, sometimes constant, sometimes in severe paroxysms resembling 
asthma, these being apparently produced by an accumulation of gas in 
the thoracic part of the intestine. The physical signs are those of pneu- 
mothorax, generally on the left side, with displacement of the heart to 
the right. The condition is not amenable to treatment. 


SCLEREMA. 


Sclerema is a condition characterized by hardening of the skin and 
subcutaneous tissues. It may occur in circumscribed areas or extend over 
nearly the entire body. It affects infants who are very feeble and usually 
terminates fatally. Although sclerema is chiefly seen in the first days of 


* Archives of Pediatrics, vol. xiv, p. 649. + Ibid., vol. ix, p. 180, 
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life, it is not limited to the newly born, but may occur at any time during 
the first few months. It is not to be confounded with cedema of the 
newly born, with which condition it is, however, sometimes associated. 
From published reports it appears to be of not very infrequent occur- 
rence in Europe, chiefly in large foundling asylums. In America, sclerema 
is an extremely rare disease. In a discussion in the American Pediatric 
Society, in 1889, following the report of a case by Northrup, scarcely a 
dozen cases could be recalled by the members present. I have seen but 
five cases. In the newly born, sclerema affects those who are premature 
or very feeble, sometimes those who are syphilitic. Later it may follow 
any condition leading to extreme exhaustion, especially the different forms 
of diarrhceal disease. 

The first thing to attract attention is usually the induration of the 
skin. It is often seen first in the calves or the dorsum of the feet, some- 
times first in the cheeks, but soon extends over the greater part of the 
body. It is especially marked in the cheeks, buttocks, thighs and- back, 
and regions where adipose tissue is abundant. It may affect the body uni- 
formly or in circumscribed areas. The skin may be smooth or it may ap- 
pear somewhat lobulated. ‘The colour is normal or slightly bluish, often 
tinged with yellow. ‘The lips are blue, and the capillary circulation so 
feeble that after pressure upon the nails the blood returns slowly or not 
at all. The limbs are stiff and board-like. The skin is cold to the touch, 
and often the thermometer in the axilla will not rise above 90° F. In 
cases reported by Roger and Parrot, an axillary temperature of 71° F. was 
recorded. The general feeling of the body has been well likened by 
Northrup to that of a half-frozen cadaver. The tongue and the mucous 
membrane of the mouth are cold; no radial pulse can be felt; the respira- 
tion is slow, irregular, embarrassed, and at times the movements of the 
thorax are scarcely perceptible. The cry is a feeble whine, scarcely au- 
dible. The duration of the disease is usually from three to four days. 
Death occurs slowly and quietly. If recovery takes place there is gradual 
improvement in the circulation and nutrition, and, later, a disappearance 
of the areas of induration. 

The catises of sclerema are general, the most important factors being 
loss of fluids, great feebleness with lowering of the body temperature, and, 
in consequence, hardening of the subcutaneous fat. If it be true, as 
stated by Langer, that the fat of early infancy contains more palmitine 
and stearine than that of adults, it is easy to see how this may occur. 
There are no essential lesions in this disease. Atelectasis is often pres- 
ent, and may have something more than an accidental association, as 
incomplete aération of the blood is no doubt a factor in the production 
of the symptoms. In Northrup’s case, the skin after being injected was 
studied with great care microscopically, with absolutely negative results. 

The prognosis is very bad, because of the grave conditions of which it 
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is the expression, but it is not invariably fatal. In its milder forms, 
where treatment is begun early, recovery may take place. The diagnosis 
is to be made from oedema by the fact that there is no pitting upon pres- 
sure, by the rigidity of the body, and by the great reduction in the tem- 
perature. The most important thing in treatment is artificial heat; noth- 
ing but the incubator is efficient. In addition to this, care should be taken 
to promote the general nutrition by careful feeding and by all other 
means possible. 
CGEDEMA. 

Gdema has often been confounded with sclerema, but, although they 
may sometimes exist together, the conditions are quite distinct. Cidema 
occurs in delicate infants, and is associated with a feeble heart, especially 
of the right side, in consequence of which there are insufficient aération of 
the blood, overfilling of the veins, and often a lowering of the body tem- 
perature. It also depends upon poor blood states, like severe anzemia, and 
I have seen it occur after hemorrhages. The kidneys are unaffected. 

The swelling is first noticed in the eyelids, the dorsum of the feet, the 
hands, or in dependent parts of the body. It may come on quite sud- 
denly. In severe cases there may be general anasarca, but dropsy into the 
serous cavities is rare. Sometimes the first thing observed may be a sud- 
den increase in weight before the cedema of any part is striking enough 
to be noticed. The general condition is feeble; the surface of the body 
cool; the temperature often subnormal; the cry weak-; the urine often 
scanty, but rarely albuminous. The diagnosis of cedema is quite easy, the 
parts having the same appearance as in older patients. They are soft and 
waxy-looking, and pit upon pressure. While in most cases the prognosis 
is unfavourable, the disease is not necessarily fatal, since some even of the 
severe cases recover. The usual duration is five or six days; but there are 
frequently relapses. 

The object of treatment is first to promote the general nutrition by all 
available means, aud then to improve the circulation by the administra- 
tion of heart stimulants, particularly digitalis and alcohol. In cases of 
extensive oedema, alkaline diuretics, like the citrate of potash, may be 
combined with digitalis. The body-temperature must be carefully main- 
tained by artificial heat. The principal complications are diseases of the 
lungs and of the intestines. 


INANITION FEVER. 


The term inanition fever is not altogether a satisfactory one; but, 
until these cases are better understood, it is adopted because it empha- 
sizes the very close connection which exists between the rise of tem- 
perature and the condition of inanition or starvation. Under this head- 
ing are included cases seen during the first five days of life—generally 
from the second to the fourth day—in which there is an elevation of tem- 
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perature, apparently due to the fact that the infant gets very little, fre- 
quently nothing at all from the breast at which it is being suckled. It 
is further eas of these cases that the temperature falls when the 
child is put upon a full breast, or when artificial feeding is begun, or even 
when water is administered, if freely given. Some have ascribed the 
symptoms to uric-acid infarction of the kidneys. 

So far as my knowledge goes, the first to call attention to this condi- 
tion was McLane (New York), who in 1890 reported to one of the med- 
ical societies an extraordinary case of hyperpyrexia in a newly-born child. 
The infant was found on the sixth day with a temperature of 106° F., 
near which point it had remained for three days. ‘The child was being 
suckled at a breast which was found to be absolutely dry. A wet-nurse 
was procured, the temperature fell to normal in a few hours, and the child, 
which when first seen was apparently in a -hopeless condition, was soon 
perfectly well. 

Since that time very extensive observations, extending to upward of 
three thousand cases, have been made at the Sloane Maternity and Nurs- 
ery and Child’s Hospitals, which have established the fact that a rise of 
temperature to 102° or even 104° F. is quite common in newly-born in- 
fants during the first few days. This fever is accompanied by no evi- 
dences of local disease, and ceases in nursing infants with the establish- 
ment of the free secretion of milk. The fall in temperature is often 
rapid, dropping to the normal in a few hours after having continued for 
three or four days, and in a large number of cases it does not rise again. 

The following case is a fairly typical one of the more severe form: 
The patient was the second child, the first having died at the age of 
ten days, from no disease it was said, but simply from exhaustion. At 
birth the infant, a boy, weighed eight and a quarter pounds and was 
apparently vigorous. During the first forty-eight hours his loss in weight 
was five and a half ounces and his condition good. I saw him on the 
evening of the third day. In the preceding twenty-four hours he had lost 
eight ounces in weight, and the temperature had gradually risen, until 
at the time of my visit it was 102:8° F. The body was limp, the child 
making no resistance to examination. He cried with a feeble whine; 
the restlessness of the early part of the day having given place to complete 
apathy. The lips and skin were very dry, the fontanel sunken, the pulse 
weak. As the father, a physician, expressed it, “he had been wilting 
through the day like a flower in the sun.” Although put to the breast 
regularly, the child had apparently got very little. It was, in fact, impos- 
sible to squeeze any milk from the mother’s breasts. Water was freely 
given and a wet-nurse secured in a few hours. The first milk was taken 
from the wet-nurse at 11 Pp. M., and the temperature, which fell gradually 
during the night, was normal the next morning and did not rise again. 
(See chart, Fig. 24). During the succeeding four days the child gained 
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eighteen ounces in weight, and at the end of a week was as well as an 
average infant of his age. 

The symptoms are so uniform and so characteristic that they make 
for these cases of fever a class by themselves. The frequency with which 
this is seen is shown by the following statistics: Among 200 infants taken 
successively at the Nursery and Child’s Hospital, 20 had fever during the 
first five days, reaching 101° F. or over, which was not explained by 
ordinary causes and followed the course above described. In 500 suc- 
cessive children born at the Sloane Maternity Hospital, there were 135 
with a similar fever. It was seen in vigorous infants as well as in those 

who were delicate. The usual 
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| the infants continued to lose 
weight while the fever continued, 
and that the loss almost invariably 
AE exceeded by several ounces that of 
Fie. 24.—Temperature chart. Inanition fever. the children who had no fever. 
The maximum loss noted was 
twenty-eight ounces. In quite a large number of cases it exceeded 
twenty ounces. As a rule the infants began to gain in weight when the 
temperature remained at the normal point, but not until then. 

The symptoms presented by these infants were a hot, dry skin, marked 
restlessness, dry lips, and a disposition to suck vigorously anything within 
reach. With very high temperature there were considerable prostration 
and weakened pulse. In the less severe cases there were only crying and 
restlessness. The rapidity with which the symptoms disappeared when 
the children were wet-nursed or properly fed, was very striking. 

It is important that this fever should be recognised, because it gives at 
times the first warning of a condition which may prove fatal. The extra 
loss of ten or fifteen ounces in the first week, is a serious handicap to 
newly-born infants, the effect of which may last for several weeks. The 
temperature of every child should be taken during the first week. All the 
usual local causes of fever are first to be excluded by a physical examina- 
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tion. This fever can hardly be confounded with that due to pyogenic 
infection, which rarely begins before the fifth or sixth day. 

The treatment is simple—viz., to give water regularly every two hours, 
in quantities up to an ounce at a time if required by the thirst of the 
child. ‘This should be done in every case where the temperature reaches 
101° F. When the temperature does not at onze begin to fall, the infant 
should be put upon another breast or artificial feeding should be begun. 
Examination of the breasts from which the child has been nursing will 
usually reveal the fact that the secretion of milk is very scanty and often 
entirely absent. 

Such a fever I have occasionally seen in older infants, usually in those 
who are nursing dry breasts or where fluid food and water have been with- 
held because of some gastric disturbance. It yields as promptly to treat- 
ment as does the same condition in the newly born. 


SECTION II. 
NUE LTELON: 


CHAPTER I. 


INTRODUCTORY. 


NvtTRITION in its broadest sense is the most important branch of 
pediatrics. At no time of life does prophylaxis give such results as in 
infancy, and no part of prophylaxis is worthy of more attention than the 
conditions of nutrition. This study is the first duty of physicians who 
practise among children. The importance of correct ideas regarding it 
can hardly be overestimated. The problem is not simply to save the 
child’s life during the perilous first year, but to adopt those means which 
shall, during the plastic period of infancy, tend to the healthy and normal 
growth of the child, so that all the organs of the body shall have their 
normal development instead of impaired structure and deranged func- 
tion, the effects of which may last throughout childhood or even through- 
out life. 

The question whether a child shall be strong and robust or a weakling, 
is often decided by its food during the first three months. The largest 
part of the immense mortality of the first year is traceable directly to dis- 
orders of nutrition. The child must be fed so as to avoid not only the 
immediate dangers of acute indigestion, diarrhcea, and marasmus, but the 
more remote ones of chronic indigestion, rickets, scurvy, and general mal- 
nutrition with all its varied manifestations, since these conditions are the 
most important predisposing causes of acute disease in infancy. 

One of the difficulties has always been that temporary success may 
mean ultimate failure. If the injurious effects of improper feeding were 
immediately manifest, there would be very much less of it than exists at 
the present time. It is because many things are valuable as temporary 
foods, which when used permanently are injurious. No better illustration 
is seen than in the too exclusive use of carbohydrates, like most of the 
proprietary foods. Infants so fed grow very fat, and for the time appear 
to be properly nourished. The absence from the food of some of those 
elements which are of vital importance may not be evident for months; 
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There are certain plain rules regarding the requirements of the growing 
organism which can not‘be ignored without serious consequences, which 
will sooner or later be evident. Another common mistake is in the pro- 
longed use of predigested foods. These are sometimes continued until, as 
in a case under my observation, a healthy child at two-and-a-half years was 
totally unable to digest the casein of cow’s milk. A great stumbling-block 
to many is the fact that there are some infants of robust constitution who, 
in good surroundings, have thriven exceptionally well in spite of very bad 
methods of feeding. But it should not be forgotten that there are a very 
much larger number of perfectly healthy infants whose lives are sacrificed 
every year, both directly and indirectly, as a result of improper feeding. A 
method of feeding is to be judged not by the few exceptional cases which 
may do well, but by the results obtained in the majority of cases. 

Let no one think that he can secure the best results in infant-feeding 
without devoting both time and study to the problem. Close attention 
to details is indispensable to success in this as in all branches of medicine; 
but in none are more satisfactory results obtained. 


THE FOOD CONSTITUENTS AND THE PURPOSES THEY SUBSERVE IN 
NUTRITION. 


In infancy and childhood, as in adult life, the elements of the food 
are five in number: proteids, fat, carbohydrates, mineral salts, and water. 
The form in which they must be furnished to the child, and the relative 
quantities in which they are demanded, are different from those required 
by the adult. One of the reasons for this difference is the delicate condi- 
tion of the organs of digestion in infancy, and the inability to assimilate 
certain forms of food. Another reason is that provision must be made 
not only for the natural waste of the body, but for its rapid growth, nearly 
trebling in size, as it-does, during the first twelve months. 

Proteids.— The proteids are essential to life, since they constitute the 
only kind of food which is capable of replacing the continuous nitroge- 
nous waste of the cells of the body, upon the healthy condition of which 
the digestion and assimilation of the other elements of the food depend. 
Without the aid either of the fats or the carbohydrates, the proteids may 
sustain life and may even prevent a loss of weight for a time; but in so 
doing a great excess of such food is required, as twenty-two parts of pro- 
teids can do the work of only ten parts of fat. Such a diet taxes severely 
the digestive organs and the kidneys. When, however, fat and carbohy- 
drates are added to the food, only one-half or one-third as much proteids 
are required to replace the nitrogenous waste, as in the case of an exclusive 
proteid diet (Munk). 

The proteids are furnished by the casein and the other albuminoids 
present both in woman’s milk and cow’s milk, in the white of egg, muscle- 
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fibre, gluten of wheat, etc. The proteids easiest of digestion by infants 
are those of woman’s milk. The greatest difficulty in artificial feeding 
has been to supply other proteids which can take their place. It is the 
difference in the digestibility of the proteids that causes most of the 
trouble in the substitution of cow’s milk for woman’s milk. 

The average amount of proteids furnished in a good sample of woman’s 
milk is 15 per cent. During the first few months, infants fed upon cow’s 
milk should not receive a larger proportion than this, and on account of 
the difference in the digestibility of the two, the proteids of cow’s milk 
must at first be reduced below this point, usually to 1 per cent, and in 
some instances to 0°5 per cent. Some infants fed upon milk appear to 
thrive normally for a considerable period, even with so small a proportion 
of proteids as 0°5 per cent, provided the other elements of the food are 
supplied in abundance. But all children fed on low proteids must be very 
closely watched. It is always hazardous to keep an infant long upon a 
food which is low both in proteids and fat. 

The most constant symptom following insufficient proteids in the 
food is anemia. Besides this, there may be feeble circulation, loss of 
strength, flabbiness of the tissues, and general failure of nutrition. Later 
there may follow difficulty in the digestion of other elements of the food. 
The vegetable proteids can not permanently take the place of the animal 
proteids in the food of young infants. 

Fats,—As has already been hinted on the previous page, the uses of 
fat in the body are intimately associated with those of the proteids. Fat 
possesses the important property of saving nitrogenous waste, so that 
when this is supplied in the food in proper proportions, the entire energy 
of the proteids may be expended upon the growth and nutrition of the 
cells of the body without being used up in the production of animal heat. 
The demands made upon the proteids by the rapid growth of the body in 
infancy, make it desirable that, whenever possible, the fats should do the 
work of the proteids. 

In addition to their use as a source of animal heat, the fats add to the 
body-weight by storing up fat in the body. They are needed for the 
growth of the nerve cells and fibres, and are essential to the proper growth 
of bone, Exactly what the part is which the fats take in the development 
of the osseous system is not altogether understood, but it is probable that 
their effect is due to their well-known and important function in aiding 
the absorption from the intestines of inorganic salts, especially the earthy 
phosphates. In a patient upon a milk diet, when the fats are withheld or 
greatly reduced, these salts appear in large quantities in the feces. More 
fat is supplied in the food of the nursing infant than is used up in’ the 
body, as a very large amount is normally discharged in the stools. To 
this is due the soft consistence of the stools of the nursing infant. Fats 
thus seem to fill the réle of a natural laxative; constipation being one of 
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the first and most striking symptoms following the reduction of fat in the 
milk. 

The proportion of fat required in infancy, is therefore very much 
greater than at any other period of life. Probably the most common mis- 
take in artificial feeding has been to give too little fat. The chief reason 
for the failure of most of the proprietary infant-foods is that they are too 
low in fat; but an excess of carbohydrates can not supply this deficiency. 

Woman’s milk of a good quality contains from 3 to 5 per cent fat, and 
this may be taken as representing the needs of the body under normal 
conditions. Infants who are fed upon cow’s milk should get, on the - 
average, 3 per cent fat for the first few months and 4 per cent during the 
latter part of the first year. Infants who are fed for a long time upon a 
food low in fat are very prone to develop rickets. Clinical experience 
- also teaches that if the food at the same time is low in proteids this result 
follows much more readily. As such a diet is in most cases excessive in 
carbohydrates, children so fed are apt to be very fat, but usually anemic. 
The importance of fats in nutrition does not end with the first year; 
they should be supplied liberally throughout childhood in the form of 
cream, eggs, butter, and cod-liver oil. 

Carbohydrates.— Although these, like the fats, can not replace the 
nitrogenous waste of the body, they are important aids to the proteids, 
and in this respect they are even more valuable than the fats. The car- 
bohydrates are partly converted into fat, and may thus increase the body- 
weight. They are capable of replacing the fat-waste of the body. They 
are one of the most important sources of animal heat. 

Carbohydrates are the most abundant of the solid elements of the food, 
although they form a smaller percentage of the entire quantity of food in 
infancy than in adult life. The form in which carbohydrates are fur- 
nished to the infant, and in fact to all young mammals, is milk-sugar. 
While this form of sugar is to be preferred, it is by no means so essential 
that it be given as that the fat and proteids of the food should be those of 
milk. Other forms of sugar may often take its place without interfering 
with nutrition. Sometimes, when there is difficulty in the digestion of 
milk-sugar, a temporary change to cane-sugar or to maltose may even he 
advantageous. The carbohydrates required by young infants can not, ex- 
cept to a very small extent, be supplied in the form of starch, owing to 
the feeble diastatic power of the digestive fluids during the early months, 
and in fact during the greater part of the first year. Asa rule, there is 
less difficulty in the digestion of the carbohydrates in the form of sugar 
than of any other part of the food. <A diet consisting too exclusively of 
carbohydrates leads often to a rapid increase in weight, but it is not ac- 
companied by a proportionate increase in strength. Such infants have 
but little resistance, and many of them become rachitic. The easy diges- 
tion of a food consisting chiefly of soluble carbohydrates, and the rapidity 
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with which children so fed gain in weight, lead to a great misapprehen- 
sion in regard to their value as foods. The ultimate results of such one- 
sided feeding, if long continued, are almost invariably disastrous. 

In building up the cells of the body the proteids are first in impor- 
tance, the carbohydrates second, and the fats third. In the production of 
animal heat the fats come first, the carbohydrates second ; practically the 
proteids should never be called upon for this purpose. In a proper diet, 
all of these elements are represented. 

Mineral Salts.—These are of greater importance in infancy than later 
in life, because of the building up of the osseous system which is going on 
with such rapidity during infancy and early childhood. The most im- 
portant for this purpose are the phosphates of lime and magnesium. 
These are furnished in abundance both in woman’s and cow’s milk. 
These salts are also necessary for cell growth. Other inorganic salts fur- 
nish the elements from which the mineral constituents of the blood and 
digestive fluids are formed, and still others facilitate absorption, excretion, 
and secretion. 

Water.—The food of all young mammals consists of from eighty to 
ninety per cent of water. This is needed for the solution of certain parts 
of the food, such as the sugar and some of the proteids, and for the sus- 
pension of the other proteids and the emulsified fat. All the food is thus 
dissolved or very finely divided so as to be more readily acted upon by the 
feeble digestive organs of the infant. Water is needed also in large quan- 
tities for the rapid elimination of the waste of the body. In proportion 
to its weight, an average infant during the first year requires a little more 
than six times as much water as an adult. During the time when the 
child is upon an entirely fluid diet, the addition of water other than that 
supplied by the food is unnecessary; but when the number of feedings 
becomes less frequent, and solid food is given in larger quantities, water 
should be given freely between the feedings at all seasons, but especially 
in the summer. 


CHA PTH Rial: 


THE INFANT’S DIETARY. 


WOMAN’S MILK. 


Woman’s milk is the ideal infant-food. A thorough knowledge of 
its character, exact composition, and variations is indispensable, for upon 
this knowledge are based all our rules for the preparation of foods used 
as substitutes for woman’s milk when this can not be obtained. 
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Woman’s milk is a secretion of the mammary glands and not a mere 
transudation from the blood-vessels ; although under abnormal conditions 
it may partake more of the character of a transudation than a secretion. 
A few drops may be squeezed from the breasts before parturition ; gener- 
ally speaking, however, it is only present after delivery. During the 
first two days the secretion is scanty. Usually upon the third or fourth 
day it becomes well established, although it may be delayed until the 
fifth or sixth day. During the period of lactation, milk is constantly 
formed in the mammary glands, but the process is more active while the 
child is at the breast. 

Physical Characters—Woman’s milk is of a bluish-white colour and 
quite sweet to the taste. When freshly drawn its reaction is alkaline or 
amphoteric, but under healthy conditions never distinctly acid. The spe- 
cific gravity varies between 1,026 and 1,036, the average being 1,031 at 
60° F. On the addition of acetic acid only a slight coagulation is seen, 
this being in the form of small floceul, and never in large masses as is 
the case in cow’s milk. Microscopically, there are seen great numbers of 
fat-globules nearly uniform in size and some granular matter. Occa- 
sionally there are present epithelial cells from the milk-ducts or from 
the nipple. 

Colostrum.—The secretion of the first three or four days differs quite 
markedly from the later milk. To this the name colostrum has been 
given. It is of a deep yellow colour, which is chiefly due to the colostrum- 
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Fie, 25,A.—Colostrum. (Funke.) Fig. 25, Sp te re at a late period. 
Funke 


corpuscles. It is not so sweet as the later milk. It has a specific gravity 
of 1,030 to 1,040, a strongly alkaline reaction, and is coagulated into solid 
masses by heat, and sometimes coagulates spontaneously. It is very rich 
in proteids and in salts. Microscopically the fat-globules are of unequal 
size, and there are present large numbers of granular bodies known as 
colostrum-corpuscles (Fig. 25, A). These are four or five times the size of 
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the milk-globules (Fig. 25, B), and they are probably epithelial cells 
which have undergone fatty degeneration. 


Composition of Colostrum.* 
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The colostrum-corpuscles are very abundant during the first few days, 
but under normal conditions they are not found after the tenth or 
twelfth day. 

Daily Quantity.—Exact information upon this point is difficult to 
obtain. ‘I'here are recorded, however, extended observations made with 
great care upon eight cases, from which some deductions may safely be 
drawn. All were healthy infants, nursing exclusively and gaining steadily 
in weight. 

From these observations, and others less extended, the average daily 


* From five analyses by Pfeiffer of milk obtained during the first three days. 

+ Haehner’s cases (Jahrb. f. Kinderh., xv, 23; xxi, 314). Case I. Female; birth- 
weight 7 pounds 14 ounces (3,100 grammes). First week, lost 14 ounce (41 grammes); 
after this gained steadily during the twenty-three weeks of observation; from second 
to ninth week, average weekly gain 8 ounces (241 grammes); from tenth to eighteenth 
week, average gain 44 ounces (188 grammes); from nineteenth to twenty-third week, 
average gain 4 ounces (180 grammes); weight at the end of twenty-third week, 14% 
pounds (6,690 grammes). 

Case Il. Male; birth-weight 64 pounds (2,950 grammes). Loss, first week, 3 ounces 
(80 grammes); after this gained steadily during the eleven weeks of observation; from 
second to eleventh week, average weekly gain 74 ounces (214 grammes); weight at end 
of eleventh week, 11 pounds 2 ounces (5,045 grammes). 

Case III. Female; birth-weight 3 pounds 9 ounces (1,620 grammes). Gain, first 
week, 14 ounce (40 grammes); during the succeeding twenty-one weeks of observation, 
average weekly gain of 5 ounces (141 grammes); weight at the end of twenty-second 
week, 10 pounds 3 ounces (4,620 grammes). 

Laure’s case (T'hése, Paris, 1889). Female; birth-weight 8 pounds 13 ounces (4,000 
grammes); loss, first week, 8 ounces (225 grammes); after this gained steadily during 
the nine weeks of observation, on an average 94 ounces (268 grammes) weekly; at the 
end of ninth week, weight 13 pounds 84 ounces (6,000 grammes). 

Ahlfeld’s case (Deutsch. Ztschr. f. Prakt. Med., 1878). Birth-weight 7 pounds 14 
ounces (3,100 grammes). Observations continued from fourth to thirtieth week. Dur- 
ing first_ten weeks, average weekly gain 5% ounces (161 grammes); from eleventh to 
twentieth week, 74 ounces (214 grammes); from twenty-first to thirtieth week, 6 ounces 
(168 grammes); at the end of thirtieth week, weight 18 pounds 94 ounces (8,435 grammes), 

Feer (Jahrb. f. Kinderh., xlii, 195). Three cases. 

In all these cases the amount of milk was determined by weighing the infant both 
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quantity of milk secreted under normal conditions of health may be as- 
sumed to be pretty nearly as follows: 


j Approximately. 
At the end of the first week ............ 10 to 16 oz. (800 to 500 grm.), 
During the second week...............- 13 to 18 oz. (400 to 550 grm.). 
During the third week .........6..0..0: 14 to 24 oz. (480 to 720 grm.). 
Duringithefourthaweek..:..2.....:.+ 16 to 26 oz. (500 to 800 grm.). 
From the fifth to the thirteenth week ... 20 to 34 oz. (600 to 1,030 grm.). 
From the fourth to the sixth month..... 24 to 38 oz. (720 to 1,150 grm.). 
From the sixth to the ninth month...... 30 to 40 oz. (900 to 1,220 grm.), 


It will be noted that the amount increases very rapidly up to about 
the eighth week, and after this much more slowly. The amount of milk 
varies also with the demands of the child in a very striking way. The 
quantitics mentioned can not be taken as an absolute guide as to the 
amount of food to be given to bottle-fed infants. Breast milk contains 
an average of twelve per cent solids; while the modification of cow’s 
milk best suited to the early months contains only from nine to eleven per 
cent solids. For this period, therefore, somewhat larger quantities are 
needed than of breast milk. 

A comparison of the daily amount of milk taken with the weight of 
the child at the different periods, showed that both during the early and 
the later periods the larger children took not only more milk, but con- 
siderably more in proportion to their body-weight than did the smaller 


before and after every nursing during the entire period of observation. The follow- 
ing table gives in a condensed form the daily quantity of milk in these cases: 
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Gth day....... emigigniatgee 3874 340 136 475 ... (average 
0 CEN. nap ceomooanonotde 423 300 156 500 ... {ist week) 
Average 2d week......... 497 423 229 556 axe sat 
Average 3d week......... 550 468 314 730 Fic oo 
Average 4th week........ 594 531 3879 810 576 610 
Average 5th week........ 663 561 447 944 655 667 
Average 6th week........ 740 661 472 978 791 753 
Average 7th week........ 880 681 525 1,038 811 802 
Average 8th week........ 835 73 568 1,024 845 815 
Average 9th week........ 766 665 584 1,085 810 820 
Average 10th to 13th week; 796 356 600 a 869 795 
Average 14th to 17th week} 807 rete 673 uk 983 845 
Average 18th to 23d week.| 870 330 709 ere 1,029 919 
Average 24th to 380th week Pt ets Hare tee 1,145 1,002 
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ones. This harmonizes with the common observation that small chil- 
dren are much more likely to be overfed than large ones. 

The average quantity taken at one nursing by five children previ- 
ously mentioned was as follows: ~ 


Approximately. 
During the first week.......-.2--++2eesee & to1} oz. (18 to 50 grm.). 
During the second week...........+.++- 1 to3 oz. (80to 90 grm.). 
During the third week................-. 14 to4 oz. (45 to 120 grm.). 
During the fourth week... ..........+.-- 14 to 44 0z. (45 to 140 grm.). 
From the fifth to the seventh week....... 2 tod oz. (64 to 150 grm.). 
From the eighth to the eleventh week.... 24 to 54 0z. (75 to 160 grm.). 
During the fourth month...............-. 3 to6 oz. (90 to 180 grm.). 
During the fifth month................ .. 34 to 63 oz. (110 to 200 grm.). 
During the sixth month. 7.0. ..n0s +e. + oe 4 to7 oz. (120 to 220 grm.). 


Between the limits mentioned the greater number of cases will 
undoubtedly fall. The amount taken at one time is, however, modi- 
fied by the frequency of nursing, and is therefore not so good a guide 
to the amount of food required, as is the quantity taken in twenty-four 
hours. 

Composition.— Many of the older analyses of milk gave erroneous re- 
sults because of imperfect methods of examination. According to the 
most recent analyses of Pfeiffer, Koenig, Leeds, Harrington, Adriance, 
and others, the composition of human milk is as follows: 


Average. Common healthy variations. 
Per cent. Per cent. 
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In the older analyses, the percentage of proteids is almost invariably 
too high and the sugar too low. 

The milk varies in composition somewhat with the period of lacta- 
tion. That of the colostrum period is high in proteids and salts and low 
in sugar. By the end of the second week all these elements have usu- 
ally reached their normal averages. After this time until near the 
end of lactation the regular variations are slight. However, there is 
seen, according to Adriance, a slow but steady fall in the proteids and 
salts and a very slight rise in the sugar, while the fat is scarcely affected 
at all. 

Proteids.—The proteids are as yet very imperfectly understood. The 
most important ones are casein and lactalbumin, although some writers 
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give a third—lactoglobulin. The casein is in suspension by virtue of the 
presence of lime phosphate in“*the milk, with which it is probably in 
combination. It coagulates only slightly with rennet, while acetic acid 
produces a loose floceulent precipitate. The lactalbumin resembles the 
serum-albumin of the blood. Chemists are by no means agreed in regard 
to the proportion of the different proteids present in milk. Lactalbumin 
exists In woman’s milk in much larger amount than in other varieties, 
and it is more abundant than the casein, the proportion of the two being, 
according to Koenig, about as five to four. 

The total proteids of normal milk are usually from one to two per 
cent. In abnormal specimens the variations are from 0:7 to 4°5 per cent. 
The proteids are highest in the milk of the first few days; after the first 
month they vary but little until toward the close of lactation, when 
the amount falls very markedly. 

Fat.—This exists in the form of minute globules, which are held ina 
state of permanent emulsion by the albuminous solution in which they 
are suspended. The fat of woman’s milk is chiefly made up of the neu- 
tral fats—palmitine, stearine, and oleine; there are also small quantities 
of the fatty acids, but these are much less than in cow’s milk. Like the 
proteids, the proportion of fat is subject to wide variations, 4 per cent 
being taken as the average. In thirty-four analyses made for me at the 
laboratory of the College of Physicians and Surgeons, the fat varied 
between 1:12 and 6°66 per cent. In forty-three analyses by Leeds, the 
variations were between 2°11 and 6°89 per cent. The proportion is very 
little affected by the period of lactation. 

Sugar.—The sugar is in complete solution. Its proportion is very 
constant, the average being seven per cent. The ordinary variations are 
usually within the hmits of 6 and 7 per cent. The sugar being so im- 
portant as a heat-producing element, Nature has wisely provided that this 
shall be the most constant ingredient of the milk. The amount of sugar 
is smallest in the milk of the first week; after the first ee however, 
the variations are slight. 

Salts.—The average proportion of inorganic salts is 0°20 per cent, or 
a little more than one fourth that of cow’s milk. 

With the exception of calcium phosphate nearly all the salts are in 
solution. The milk of the first few days is very rich in salts; after the 
first month the variations are slight but show a gradual fall in the quan- 
tity present.* 

The Examination of Milk.—The exact composition of human milk is 
to be determined only by a complete chemical analysis. There are, how- 
ever, many variations which the physician may readily ascertain for him- 
self by simple methods of examination. 


* Bunge’s analysis is given on page 149. 
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The quantity of milk secreted by the breasts may be estimated by the 
quantity which may be drawn by a breast-pump, although this is not 
a very reliable test. If the child nurses habitually forty or fifty min- 
utes, the probabilities are very 
strong that the quantity of 
milk is small. If the breasts 
at nursing time are full, hard, 
and tense, the supply is proba- 
bly abundant. If the breasts 
are soft and flabby, and appear 
to fill only while the child is 
nursing, it is almost certain 
that the quantity issmall. The 
most reliable of all tests is 
weighing the infant before and 
after nursing, upon an accu- 
rate pair of scales, sufficiently 
sensitive to indicate half- 
ounces. Two or three weigh- 
ings will suffice to show con- 
clusively whether an infant at 
three months, for instance, is 
getting habitually four or five, 
or only one or two ounces at a 
nursing. 

The reaction of milk may 

be taken with ordinary litmus 

a aecsaesid ate eens ere ao paper. When freshly drawn it 

The author’s lactometer and cream-gauge. should be alkaline or ampho- 

teric, never acid. 

The specific gravity may be taken with any small hydrometer gradu- 
ated from 1,010 to 1,040 (Fig. 26, A). The specific gravity is lowered by 
‘the fat, but increased by the other solids. An ordinary urinometer will 
answer every purpose, the only difficulty being the quantity which is 
required to float the instrument. 

Microscopical examination.—The microscope reveals the presence of 
colostrum-corpuscles, blood, pus, epithelium, and granular matter. Co- 
lostrum-corpuscles are abnormal after the twelfth day; pus and blood 
are always abnormal. All of these conditions necessitate the suspension 
of nursing, at least temporarily. But little importance can be attached 
to the size and appearance of the fat-globules as affecting the nutritive 
properties of the milk. 
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The determination of fat—The simplest method is by the cream- 
gauge (Fig. 26, B). Its results are only approximate, but in most cases 
sufficiently accurate for clinical purposes. The tube is filled to the zero 
mark with fresh milk, which stands, corked, at a room temperature for 
twenty-four hours, when the percentage of cream is read off. The ratio 
of this to the fat is approximately five to three; thus 5 per cent cream 
indicates 3 per cent fat, ete. 

For an accurate determination the best ready method is the modifi- 
cation by Lewi* of the Leffman and Beam test for cow’s milk. This 
is a centrifugal test requiring special tubes. 

Sugar.—The proportion of sugar is so nearly constant that it may be 
ignored in clinical examinations. 

Proteids.—We have no simple method for determining clinically the 
amount of proteids. If we regard the sugar and salts as constant, or 
so nearly so as not to affect the specific gravity, we may form an ap- 
proximate idea of the proteids from a knowledge of the specific gravity 
and the percentage of fat. We may thus determine whether they 
are greatly in excess or very low, which, after all, is the important 
thing. The specific gravity will then vary directly with the proportion 
of proteids, and inversely with the proportion of fat—i.e., high pro- 
teids, high specific gravity; high fat, low specific gravity. The ap- 


* Lewi’s method is as follows: 

(1) Place in the milk-flask 2.92 c.c. of woman’s 
milk measured in a special graduated pipette; (2) 
carefully rinse the pipette and add the same quan- 
tity of sulphuric acid ©. P. of specific gravity 
1.830. The acid should be added slowly, and 
mixed with the milk by gently rotating the flask. 
The colour turns to a very dark brown from the 
oxidation of the milk proteids; (8) now add 0.6 c¢.c¢. 
of a mixture of equal parts of fusel oil and strong 
hydrochloric acid; (4) add sufficient of a mixture 
of the same sulphuric acid and water, equal parts, 
to bring the level of the fluid well up into the 
neck of the flask; (5) centrifuge for three or four 
minutes. The percentage of fat is now read off, 
each one-tenth gradation in the neck of the flask 
representing 0.3 per cent of fat in the specimen of 
milk, 

This test has been modified by omitting the 
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in the test—and in the third step, amyl alcohol Bigeoy = Tubes Useditor detare 
is substituted for fusel oil. These reagents are mining the fat in milk. A, 
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dications, woman’s milk (see page 144), 
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plication of this principle will be seen by reference to the accompany- 


ing table.* 


Woman's Milk. 


Specific gravity 70° F. 


Cream—24 hours. 


Proteids (calculated). 


IME GOO GOaOe 
Normal variations... 
Normal variations... 


Abnormal variations. 
Abnormal variations. 
Abnormal variations. 
Abnormal variations. 


1°031 
1-028 — 1:029 
1°032 
\Low (below 1-028). 
‘Low (below 1:028). 


High (above 1°082). 
High (above 1-032). 


High (above 102). 
Low (below 5#). 
igh. 


Low. 


1°5% 

Normal (rich milk). 
Normal (fair milk). 
Normal or slightly below. 
Very low (very poor milk). 
Very high (very rich milk). 
Normal (or nearly so). 


Any specimen taken for examination should be either the middle por- 
tion of the milk—i. e., after nursing two or three minutes—or, better, the 
entire quantity from one breast, since the composition of the milk will 
differ very much according to the time when it is drawn. The first milk 
is slightly richer in proteids and much poorer in fat. The last drawn 
from the breasts is low in proteids and high in fat. The following analy- 
ses from Forster illustrate these differences : 


First portion. Second portion. Third portion. 
Per cent. Per cent. Per cent. 
| Bu) Sera perene eto SOG TE UloAit Bayi 4 5°51 
Protel d Serer ais eerie ees 1:13 0°94 0°71 


Conditions Affecting the Composition of Woman’s Milk.— 7/%e age of the 
nurse.—This has no constant influence. Other things being equal, the milk 
of very young women, and also of those over thirty-five years of age, is likely 
to be lower in fat than that of women between twenty and thirty-five years. 

Number of pregnancies.—Adriance found that the average milk of 23 
primipare and 23 multiparee, both taken at the third month, showed the 
following differences: The milk of the primipare was higher in fat (4-06 
against 3°67) and in proteids (1°61 against 1°35), but a little lower in 
sugar (6°52 against 6°85). 

Acute Pe ei6 the majority of cases of acute illness of a minor 
character and of short duration there is no perceptible effect upon the 
milk: In the acute febrile diseases of a severe type the quantity of 
milk is reduced, the fat is low, and the proteids are apt to be high. In 
septic conditions bacteria may appear in the milk. 

Menstruation.—The effect of this is exceedingly variable, depending 
much upon the individual and the ease of menstruation. From observa- 
tions upon 685 cases, Meyer noted disturbances in the child in over one- 
half the number. My own experience accords rather with that of 


*The author’s apparatus may be obtained from Eimer & Amend, Eighteenth 
Street and Third Avenue, New York. For a fuller discussion of the subject, see 
Archives of Pediatrics, March, 1893. 
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Pfeiffer and Schlichter, who consider it quite exceptional for the child to 
be visibly affected. Schlichter “made observations upon infants during 
233 menstrual days, noting the condition of the stools and digestion both 
before and after menstruation. In ninety per cent of the cases there was 
no perceptible influence. In only eight per cent were the stools bad, and 
in only three per cent was there disturbance of the stomach with vomiting. 

The nature of the changes in milk produced by menstruation is illus- 
trated by the following case taken from Rotch : 


Second day of men- Seven days after Forty days after men- 

struation. Bowels of menstruation. '  struation. Child 

child loose. Bowels regular. gaining rapidly. 
Per cent. Per cent. Per cent, 
Laie siete sceas oes Mien veaecin s 1°37 2°02 “74 
PUSAN eesaere ice seasick fesieat 6°10 6°55 6°35 
BrOLeldsty weet ee cncrs: 2°78 2°12 0°98 
SBS ee yaetereraet ss ee ea eeere 0°15 0°15 0°14 
\ WPGC eet eee ees 89-60 89-16 89-79 


At the present time sufficient observations have not been made to show 
whether the differences noted in the above case—low fat and high proteids 
—are the rule where disturbances are produced during menstruation. 
Monti’s examinations lead him to the conclusion that the fat is not con- 
stantly affected. It is safe to say that the changes are not uniform, and 
that in very many cases none of importance are produced by menstruation. 

Diet.—The fat and the proteids of the milk are much influenced by 
diet, the sugar but very little.- The fat is increased by a diet made up 
largely of nitrogenous food, meat, eggs, animal broths, etc. ; it is reduced 
by stopping these articles and substituting vegetables and farinaceous 
food. The proteids are increased by overfeeding and also by too little 
exercise. Starvation lowers the fat and sometimes also the proteids ; 
they may, however, be increased but altered in character. All fluids 
tend to increase the quantity of milk. Alcohol in the form of malted 
drinks, and malt extracts increase the quantity of milk and the amount 
of fat. The effect of aleohol upon the proteids is not constant, but they 
are usually increased. The following table gives the result of analyses 
of the milk of two women in the New York Infant Asylum before, while 
taking, and after taking an alcoholic extract of malt: 


als Ill. 
Without malt. ecu Fora No malt for 7 days. 
Case I: Per cent. (Per cent. Per cent. 
IDEN Rida 6c Spe NE ae : 3°8 c 
IBLOUGI Sein ra atonisa ae 1°93 1°58 2°95 
SUC OS AM ABeCce ee 7°02 7°43 6°59 
SBIGSE eee teaits wane oe 0°20 Dike 0°19 
Case II 
UR Leper cctae son MetenT oes ie 1°12 2°71 1°70 
Protelds sa iceunes oe 1:57 2°34 ; 1:26 
SILA Sr coareoe Sod ner wfoalah OR, 6:04 
SAL Sarita acre versteei ct 0:19 0:17 0°18 
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The child of Case I gained one ounce and a half during the four days 
preceding the first analysis; that of Case II did not gain at all. During 
the ten days while taking the malt, the first child gained twelve ounces, 
the second child eight ounces. During the seven days after the malt was 
discontinued, the first child gained eight ounces, the second child one 
ounce. There was a notable increase in the quantity of milk in both 
cases while taking the malt. 

The nursing woman should have a generous diet of simple food, and ~ 
should drink largely of milk or gruels made with milk. The diet should 
be a varied one, not excessive in nitrogenous food nor in vegetables. All 
salads and highly seasoned dishes should be avoided, not so much because 
they upset the child, although this may happen, as because they are likely 
to disturb the digestion of the nurse. All the common vegetables and 
fruits in season may be allowed in moderation. Strong tea and coffee 
should be prohibited, although weak tea or coffee may be allowed, each 
but once a day. Cocoa is less objectionable than either tea or coffee. In 
addition to her regular meals the nurse should have milk or gruel at bed- 
time. The diet should in all cases be adapted to her digestion. The bow- 
els should move daily, by the use of laxatives if necessary. Great harm 
often results from over-feeding with its consequent indigestion. The 
regular use of alcoholic beverages should be forbidden. 

Drugs.—The elimination of drugs through the milk is somewhat un- 
certain and variable; few of those popularly supposed to affect the child 
through the milk really do so. During the early colostrum period, and 
whenever the milk is very poor in quality, so that it partakes more of the 
character of an excretion than a secretion, the elimination of drugs is 
likely to take place. The most important drugs so eliminated are the 
following: Given in full doses, belladonna regularly appears in the milk. 
Opium does not do so constantly; but when the milk is poor, enough 
may be excreted to produce serious symptoms, and, in infants a few days 
old, even to cause death. The iodides and bromides when long admin- 
istered may be eliminated in sufficient quantity to produce their consti- 
tutional effects in the child. Mercury does not appear regularly, but 
only after prolonged use, and then in variable quantity. Most of the 
saline cathartics, arsenic, and the salicylates are occasionally found in 
the milk. Alcohol (especially amylic aleohol, Klingemann) may seri- 
ously disturb the child if taken in considerable quantities by a nurse, 
althongh the elimination of alcohol through the milk is doubtful. The 
ingestion by nurses of stale beer may be the cause of grave disturbance. 

Pregnancy.—The milk of pregnant women is generally small in quan- 
tity and poor in quality, especially in fat. (See Weaning.) It is not 
known, however, that there are any other differences. 

Bacteria.—Under normal conditions human milk may contain a few 
bacteria. They are chiefly cocci derived from the external milk ducts 
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and are of no importance. Ringel found the milk sterile in only 3 of 25 
cases examined. In 17 the staphylococcus pyogenes albus was present. 
In suppurative inflammation of the mammary gland, numerous bacteria 
may be found in the milk; also in some cases of puerperal sepsis. In the 
milk of women suffering from acute fevers, not septic, Escherich found 
no bacteria. Tubercle bacilli have been demonstrated by Roger and 
_ Garnier in the milk of a woman with advanced tuberculosis, but ordi- 
narily they are not present unless the gland is the seat of the disease. 

The elimination of antitoxin and other protective substances by the 
milk.—The immunity of nursing infants to most of the contagious dis- 
eases has long been noted, but until recently little understood. Roger 
has published (Révue de Méd., May, 1900) a striking instance in point. 
In a single year there were admitted to a hospital 36 nursing mothers 
suffering from contagious diseases: 15 had measles; 19 scarlet fever; 
1 diphtheria; 1 mumps. In no case did an infant contract the disease 
of its mother, although nursing was continued. Animal experiments 
have demonstrated the constant presence of diphtheria antitoxin in the 
milk of immunized animals. The Widal reaction has been obtained with 
the milk of mothers suffering from typhoid and with the blood of their 
healthy nursing infants. Clinical observations like that of Roger would 
seem to admit of no other explanation than that these infants did not 
take the disease of the mothers because something was conveyed to them 
through the milk, which rendered them immune. From other clinical 
facts it would seem highly probable that the presence of protective 
substances in milk may be present to some degree at all times. 

Nervous impressions.—These, when of a marked character, have a 
very decided and immediate effect upon the milk. Fatigue, exhaustion, 
great excitement, sudden fright, grief, or passion are likely to affect the 
secretion in a most marked manner. An infant who takes the breast 
under such circumstances may exhibit only the ordinary signs of acute in- 
digestion, such as vomiting and undigested stools, or there may be in 
addition high temperature, great prostration, toxic symptoms, and some- 
times even convulsions. The nature of the changes in milk from such 
causes is as yet but little understood. The probability is, however, that 
it is the proteids which are at fault, as these are very unstable and easily 
affected, and that instead of the normal proteids others are produced 
which possess toxic properties. In certain cases the secretion of milk 
may be almost entirely arrested by nervous influences. 


Ccow’s MILK. 


The only one of the lower animals whose milk is practically available 
for infant-feeding is the cow. Cow’s milk being our main reliance in the 
artificial feeding of infants and the staple food of nearly all young chil- 
dren, it follows that everything relating to its production and handling is 
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important. The practising physician should therefore familiarize him- 
self with the main facts regarding the production and handling of milk 
according to modern methods, since no one can do more than he to 
educate public opinion in these matters, and so to improve the milk 
supply of the community. Only an outline of the subject can be pre- 
sented here. For more minute knowledge the reader is referred to 
special works upon the subject.* 

The essential conditions to be fulfilled in cow’s milk which is to 
be used as a food for infants and young children are: (1) Freshness; 
it should not be over twenty-four hours old; (2) it should contain no 
preservatives; (3) it should be from healthy animals, free from tuber- 
culosis or other taint; (4) it should be clean; (5) it should not be 
skimmed or otherwise falsified; (6) it should contain no pathogenic 
organisms; (7) the number of other organisms should not be excessive. 
It is also desirable for purposes of infant-feeding that the composition 
of the milk, particularly the percentage of fat, should be known, and 
that the milk should be as nearly uniform as possible from day to day 
and at different seasons of the year. Mixed or herd milk is therefore to 
be preferred to that from a single animal, since it is subject to fewer 
variations. The common varieties or “ grade cows” should be chosen 
rather than highly bred animals, if for no other reason, because they 
are more hardy, less subject to disease, and less susceptible to other 
influences which might affect the milk. 

When handled with reasonable care, milk is safe if used hefore it is 
twenty-four hours old; after this time fermentative changes occur much 
more rapidly, and such milk can not safely be used for young children. 
It is therefore of the greatest importance, and under most circumstances 
entirely feasible, to obtain milk for infant-feeding which is less than 
twenty-four hours old. The safety of older milk is secured only bv 
special precautions regarding cleanliness in producing and handling it, 
and special care in keeping it constantly at a temperature below 45° F. 

Preservatives are very often added by unscrupulous dealers to retard 
the souring of milk, particularly in hot weather. The substances for- 
merly used contained as their active agent boric or salicylic acid. Re- 
cently formaldehyd has been largely employed for this purpose. 

Micro-organisms in Milk.—Most of the common bacteria grow read- 
ily in milk, and the conditions under which it is produced and handled 
render it lable to contamination in many ways. 

1. Disease in the cow.—From disease of the udder streptococci or 
other pyogenic germs may enter the milk in such numbers as to excite 


* Convenient works for a physician’s use are Richmond’s Day iS ieeeetes Conn?s 
Bacteria in Milk and its Products; Aikman’s Milk, Its Nature and Composition, 
Block, London, 1899; Russell’s Outlines of Dairy Bacteriology, ba and Belcher’s 
Clean Milk, Hardy Publishing Co., New York. 
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acute gastro-enteritis in a child. Other diseases which may possibly be 
communicated from the cow are‘anthrax, the “ foot-and-mouth ” disease, 
and tuberculosis. In the State of New York it is estimated that 7 per 
cent of the cows are tuberculous. Pearson and Ravenel estimate the 
proportion in Pennsylvania at 2 or 3 per cent, while Marshall states 
that from 10 to 25 per cent of the Eastern dairy cattle are tuberculous. 
The best veterinarians regard tuberculosis as steadily increasing among 
cattle in the United States, particularly in the Eastern States. Of the 
cattle slaughtered in London, 25 per cent are stated to be tuberculous. 
Unless the process is advanced or the udder is the seat of disease, very 
many diseased cows do not have tubercle bacilli in their milk. One 
English writer (Eastes) found tubercle bacilli in 11 of 186 miscella- 
neous specimens of milk examined. For reasons given elsewhere (vide 
Tuberculosis), I can not believe the danger of acquiring tuberculosis 
through milk as great as some have represented. We need further data 
before we can say positively how often human tuberculosis is acquired 
from cows; absolute proof being almost impossible and the reported cases 
in which such transmission seemed highly probable being still few. For 
the present milk must be regarded as one of the possible sources of tuber- 
culous infection, and all known precautions taken against it. — 

2. Specific pathogenic organisms accidentally gaining access to milk. 
—The agency of milk in the spread of contagious disease has only lately 
been appreciated. Its importance may be judged by the fact that in 
1900 Kober * collected records of 330 outbreaks which were spread by 
milk. ‘These illustrate very well how the milk most frequently becomes 
infected. There were 195 outbreaks of typhoid fever, 99 of scarlet 
fever, 36 of diphtheria. In the typhoid epidemics the disease prevailed 
at the dairy in 148 instances; in 67 the milk was diluted with infected 
well-water; in 7 the cows probably waded in polluted water; in 24 
cases the employees acted as nurses, and in 10 they continued at work, 
although themselves suffering from the disease; in one case it was found 
that the milk-pans were washed with cloths used about patients; in 2 
cases the dairy employees were connected with the night-soil service ; 
and in 1 the milk had been kept in a closet in the sick-room. 

Of the 99 epidemics of scarlet fever, there was disease at the farm 
or dairy in 68; in 17, employees were themselves affected, and in 10 they 
acted as nurses; in 6, persons connected with the dairy either lodged in 
or had visited infected houses ; in 2 infection was brought by cans or bot- 
tles from the houses of patients; in 3 the milk was stored near or in the 
sick-room ; in one case milk-utensils were wiped with an infected cloth. 

Of the 36 outbreaks of diphtheria studied, there was disease at the 
farm or dairy in 13; in 3, employees themselves were ill. The 12 in 


* American Journal of the Medical Sciences, May, 1901. 
it 
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e 
which the cows were said to be suffering from inflammations of teats 
or udders, were possibly pseudo-diphtheria. Besides these diseases men- 
tioned, cholera, dysentery, and certain forms of diarrhoeal disease may 
undoubtedly be spread by milk. 

3. Other bacteria found in milk.—These are chiefly derived from the 
air of the stable, the hands and clothing of the milker, and from the 
dirt which falls from the udder, belly, and tail of the cow into the pail 
during milking; very many come from the cow’s excreta. Freeman 
exposed a Petri gelatin-plate beneath a cow’s udder for one minute dur- 
ing milking and obtained 4,450 colonies. The varieties of bacteria found 
in fresh milk are many and vary with locality. Toward the souring 
point the great majority are of two or three varieties only; fully 95 
per cent at that time belong to the lactic-acid-producing group. They 
cause the ordinary souring of milk by acting upon the milk sugar. Oth- 
ers act upon the milk proteids, inducing various fermentative or putre- 
factive changes; and still others have a peptonizing power. Of 15 vari- 
eties frequently present which were studied by Russell, 3 belonged to the 
lactic-acid group, 5 were peptonizing bacteria, while 7 had no recogniz- 
able effect upon milk. 

Many of the bacteria are no doubt harmless. None have been shown 
to be beneficial. Others, while not strictly speaking pathogenic, when 
present in large numbers induce changes in milk that so impair its nutri- 
tive properties as to render it unfit for food, and in susceptible infants 
may cause serious illness. The effects of bacterial contamination of milk 
are considered in the introductory chapter upon Diarrheeal Diseases. 

The number of bacteria in milk.—This depends upon three condi- 
tions: (1) Cleanliness in handling; (2) temperature; (3) age of the 
milk. Hence the bacterial count becomes of the greatest value in fur- 
nishing information as to these matters, although of less importance in 
regard to the production of disease than the nature of the organisms 
present. The influence of the different factors may be illustrated by 
the following experiments made at the laboratory of the New York 
Health Department: A sample of milk taken under good conditions 
contained immediately after milking 300 bacteria in each drop. It was 
cooled to 45° F., and kept at this temperature. After twenty-four hours 
it contained in each drop only 200 bacteria; after forty-eight hours, 900; 
and after seventy-two hours, 150,000. The milk curdled on the sixth 
day. Another sample, taken in a dirty barn, cooled and kept at 52° F., 
contained at first 2,000 bacteria in each drop; in twenty-four hours, 
6,000; in forty-eight hours, 245,000; in seventy-two hours, 16,500,000. 
The milk curdled on the fourth day. 

The ability of milk to resist the growth of bacteria for a certain time 
is indicated by these and many other experiments. Exactly to what this 
is due is not quite clear. There seems, however, to be little doubt that 
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milk, in common with other animal fluids, possesses certain bactericidal 
properties which render it stabfe for a limited time, which are soon ex- 
hausted if the temperature is allowed to rise, but which assist materially 
in its preservation during the first twenty-four hours. 

The number of bacteria in cream is nearly always far greater than 
in milk. Cream is usually much older than milk at the time of delivery. 
Huddleston’s investigations of the cream supplied to New York city led 
him to the conclusion that most of the cream was seventy-two hours old 
when it reached the consumer. The consistency of much of the very 
heavy cream so popular with many families is obtained with age and is 
largely the result of bacterial growth. Cream is frequently held back 
from the market to produce this rich appearance. Freeman’s experi- 
ments with gravity cream led him to the conclusion that the bacteria 
were 300 times as numerous in the cream as in the milk left behind, the 
bacteria being apparently carried up with the fat globules. Both these 
facts emphasize the necessity of the greatest care with reference to cream 
and indicate that centrifugal cream is generally to be preferred on ac- 
count of the fact that it can be marketed at least twenty-four hours 
earlier than gravity cream. 

A bacteriological standard for pure milk.—Much discussion has 
arisen of late, especially among different milk commissions of physi- 
cians, regarding the possibility of establishing some such standard. One 
commission requires that the milk shall not have more than 10,000 bac- 
teria in each cubic centimetre; another fixes the limit at 30,000. Meth- 
ods of cultivating and counting the bacteria of milk are by no means 
uniform, and it is often quite impossible to compare the figures of differ- 
ent observers, because not all the conditions were the same. We are not 
yet quite ready to fix a standard. For milk sold in cans 100,000 to the 
cubic centimetre may be considered good; for bottled milk anything 
under 30,000 is good, and an average under 10,000 is exceedingly good ; 
the count in all cases being made at the time the milk is offered for sale. 

The reports made by the bacteriologist of one of the New York milk 
commissions showed that by the most careful handling the number of 
bacteria from a single dairy * was kept for an entire year at an average 


* This was from the Walker-Gordon Farm at Plainsboro, N. J. The most impor- 
tant of the special conditions were the following: Cement floors to the stables to admit 
of ready flushing with a hose; no hay, straw, or fodder kept in the stables; shavings 
are used for bedding; the cows are not fed until after they are milked; they are care- 
fully groomed every day, and a few minutes before milking the loose dirt is removed 
from the udders with a dry cloth. The milkers wear sterilized coats and caps, and 
wash their hands before milking each cow; all bottles, pails, etc., are sterilized with 
live steam, the pails just before using. The milk is immediately removed to the milk- 
house, where it is strained, mixed, cooled to 38° F., bottled and sealed—all in twenty 
minutes from the time it leaves the cow. It is transported by express trains, reaching 
New York and Philadelphia within two hours. 
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of a little more than 5,000 bacteria in each cubic centimetre at the time 
when it was delivered to customers, it being then about sixteen hours 
old. The bottled milk from single high-class dairies usually ranges from 
10,000 to 100,000 under the same conditions. Milk from mixed dairies 
delivered in cans ranges from 100,000 to 40,000,000, the latter being 
often reached in very hot summer weather. 

The means of excluding pathogenic bacteria, and of checking the 
spread of contagious diseases through milk.—Rules are readily deducible 
from a study of the records of how milk has usually been infected. 

1. No person suffering from, or in contact with a person suffering 
from, a contagious disease should enter a dairy building or in any way 
come in contact with the milk or milk-utensils; especially should this 
rule be enforced in the case of diphtheria, scarlet and typhoid fevers. 

2. Milk should not be handled in or near dwellings, privies, or sta- 
bles; cans and pails should be washed only at the dairy, and after ordi- 
nary cleansing they should be washed in boiling water or sterilized with 
live steam. Especial attention should be given to milk-bottles which 
have been in infected rooms. The hands of the milker should invariably 
be carefully washed just before milking. 

3. Dairies should be subject to regular city or State inspection. Milk 
from tuberculous cows should be excluded; also that from animals which 
are in any way sick or are suffering from disease of the udder should not 
be used. 

4. In all epidemics of contagious disease, both large and small, the 
milk supply should be carefully investigated; and all cases of such dis- 
eases in the families of those who produce or handle the milk should be 
immediately reported and closely followed up by the authorities. 

Means of reducing the number and lessening the growth of bac- 
teria in milk.—A marked diminution in the number of germs present in 
milk, as it is now handled, may be brought about by attention to two con- 
ditions—cleanliness and temperature—and the results will be directly 
in proportion to the care bestowed upon them. 

Cleanliness must have reference, in the first place, to the cows them- 
selves. Since most of the germs in milk come from the cows, it is impor- 
tant that the belly, udder, and tail should be cleansed before milking, to 
prevent droppings into the pail. The parts should be wiped with a dry or 
damp cloth. Milking should be done out of doors or in a clean, special 
shed ; if in the stable, this should be clean. No dry fodder should be fed 
and no sweeping done, nor anything else to raise a dust, just before milk- 
ing. The milker’s hands should be carefully washed and dry, not moist- 
ened with milk, as is sometimes done. Milk pails and cans should be 
washed, as stated above, and always dried upside down, remaining in this 
position until used. All sieves and straining cloths should be sterilized 
before each using. When possible, milk should be bottled at the dairy, 
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and so transported. When this is not done the milk, after cooling, should 
be put into the vessel from which it is delivered ; every time the milk is 
handled, poured from one vessel into another, or in any way manipulated, 
the danger of contamination is increased. 

As to temperature, no point in the care of milk is more important 
than the rapid first cooling; as soon as possible after being drawn it 
should be cooled to at least 45° F. Unless the milk is taken at once to 
a milk-house, and some of the special forms of cooling apparatus em- 
ployed, the cans should be immersed in spring water having a tempera- 
ture below 50° F., or in ice-water, and remain at least one hour. If a 
temperature of 45° F. is maintained during transportation, which is 
quite possible if cans and bottles are properly iced, and during subsequent 
storage, the growth of bacteria may be so retarded that milk may be 
a safe food even when forty-eight hours old. If the temperature is not 
kept as low as 50° F. this result can not be depended upon, and with 
every degree above that point the increase in bacterial growth is very 
marked. Since the number of bacteria increases so rapidly with the age 
of the milk after the first twenty-four hours, it is of the utmost inipor- 
tance that milk be shipped as quickly as possible after it is collected, for 
after it is twenty-four hours old, every hour’s delay adds greatly to the 
number of bacteria. 

The desirable results indicated above are to be secured, in the first 
place, by educating the public to appreciate, and dealers to produce, a 
better and cleaner milk; secondly, by giving to the health authorities 
of city and State greater power than heretofore in the matter of milk 
inspection; thirdly, by the formation of milk commissions,* through 
which the physicians of a town or city may co-operate to secure adequate 
supervision of at least a portion of the milk supply. 

Composition of Cow’s Milk.—Except in the percentage of fat, the 
composition of mixed or herd milk varies but little, whatever the breed. 
The fat is lowest in the Holsteins, and highest in the Jerseys. 


* The first such commission in the United States was organized in Newark, N. J., 
largely through the efforts of Dr. H. L. Coit. It entered into a contract with a dairy- 
man, the terms of which were that the selection of the cows, the details regarding 
their food and care, and the handling of the milk, should be under the supervision of 
the Medical Commission. All these matters were to be carried out according to the 
most improved methods. The animals were to be subjected to a regular inspection by a 
competent veterinary surgeon ; a chemist and bacteriologist, to be employed to see that 
the milk was kept up to the standard both as regards composition and purity. In re- 
turn, the milk, which was to be delivered only in bottles, was stamped with the approval 
of the commission as “ certified milk,” and sold at a slightly higher price than ordinary 
milk. This plan has proved eminently successful both from a medical and commercial 
standpoint, and has, with some minor modifications, been imitated in several other 
cities with equally satisfactory results. (See Archives of Pediatrics, 1897, p. 824; also 


Philadelphia Medical Journal, October 20, 1900.) 
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Composition of Cow's Milk. 


| Jerseys. Holsteins. Average 50d 
Habeas 5 PE STS Peak tae 5°61 3°46 4°00 
Gene Wal gate ar ee are eter te te RAC 5°15 4°84 4°50 
Proveidese on ees 3°91 3°39 3°50 
Salts he saa cerace eres 0°74 0°74 0°75 
Weitere cl ureters bso lececeee it a oterenerone 84°59 87°57 87°25 
otalscemiec tee eer ae 100°00 100° 00 100°00 


In the table the figures for Jersey and Holstein herds are the averages given by the 
New York State Experiment Station. The legal requirements in New York and most 
of the States are, fat, 3 per cent; solids not fat, 9 per cent. 

The figures given for herd milk are a little lower for the proteids 
and a little higher for the sugar than the older analyses. It is with milk 
of such proportions that the average physician has to do in infant 
feeding. Ina poor milk the only important difference to be considered 
is that the fat is from 0°5 to 1 per cent lower than the averages given. 
In a rich Jersey milk the chief difference is that the fat is 1 to 1°5 per 
cent higher than the averages; there is also an increase in the proteids 
and sugar which is less important, but should not be ignored. The vari- 
ations in the fat content of milk are those which are of most practical 
importance to the physician. As to the relative advantages of the 
different breeds for this purpose, the difference does not seem great, 
provided all are equally healthy. Jerseys and all highly bred animals 
are more prone to serious disease and minor disturbances than the 
hardier common breeds. 

The Examination of Cow’s Milk.—The application of heat often 
causes coagulation in milk which is near the souring point, and also in 
colostrum milk. Both are unfit for use. The normal reaction of cow’s 
milk is amphoteric or slightly acid. If strongly acid it should not be 
used ; if alkaline it is pretty certain that something has been added to it. 

The specific gravity is from 1,028 to 1,033. If the milk has been 
falsified by the removal of cream, the specific gravity is raised; if adul- 
terated by the addition of water, the specific gravity is lowered. 

The best of all ready methods of determining fat are by the Leffman 
and Beam and the Babcock tests.* By both the fat is brought to the 
surface by the centrifuge after the addition of sulphuric acid and other 
reagents. ‘These tests are similar, but differ in the reagents used. When 
carefully made they are very accurate. For institutions such an ap- 
paratus is indispensable; and the composition of the milk and the cream 


* The apparatus (see page 133) can be obtained of D. H. Burrell & Co., Little 
Falls, N. Y. The one sold as the “Facile Junior” may be used for woman’s milk, 


urine, and other fluids as well as for cow’s milk, and is very convenient for physicians’ 
use. Price, $10. 
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used can be determined each day. The optical test by means of Feser’s 
lactoscope (Fig. 28) is a good one, and with a little experience in the 
use of the instrument is quite accurate.* 

The cream-gauge may be used as for woman’s milk, but it is not to be 
relied upon unless the milk is put into the cylinder soon after it is drawn 
and cooled rapidly by being placed in ice-water. Under these conditions, 
if the reading is made at the end of eight or ten hours the percentage of 
cream to that of fat is about three to one. If the milk has been first 
cooled and afterward handled two or three times 
before the test is made, the cream does not rise 
regularly, and the above ratio is not maintained. 

A microscopical examination of milk is of 
considerable importance, and in cases where the 
character of the supply is questionable it may 
give valuable information. Both the cream and 
the sediment should be examined. Not much can 
be learned from,a study of the fat-globules, but 
among them may be found colostrum corpuscles, 
which are usually present for nearly a week after 
calving. The sediment is best studied after cen- 
trifuging. It should be examined for pus-cells 
and blood, and stained for bacteria. A few 
leucocytes are almost invariably found in normal 
milk. Stokes and Wegefarth consider that an 
average of more than five in each field exam- 
ined with an oil-immersion lens should be re- 
garded as abnormal, and such milk excluded. 
The most frequent source of pus-cells in numbers 
is inflammation of the udder. Pus-cells may 
be associated with a stringy mucus as muco-pus. 
Blood may also be the result of inflammation of 
the udder, sometimes from traumatism. 

Where pus-cells are present the specimen 
should be examined for bacteria. Any of the 
ordinary pyogenic cocci may be found. Strepto- 
cocci were found by Eastes in 75 per cent of 186 specimens examined, 
although in most of these the number was so small that no symptoms 
were produced. He cites one instance where symptoms were caused. 
Woodward has reported a striking example where a family of five chil- 
dren were all made seriously ill with vomiting and collapse after taking 
milk which was found by him to contain large numbers of streptococci. 
These cases are probably not very rare. In staining milk for tubercle 


Fie. 28.—Feser’s lacto- 
scope. 


* Obtained of Eimer & Amend, Eighteenth Street and Third Avenue, New York. 
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bacilli it should be remembered that the bacilli found are, as a rule, 
shorter than those found in human sputum. > 

At the present time it is impossible to lay down definite rules as to 
what microscopical findings justify one in condemning a sample of milk; 
but whenever pus-cells, muco-pus, blood, or streptococci are at all numer- 
ous, the milk should be regarded as unfit for food and a thorough in- 
spection of the herd should be made. 

The Differences between Cow’s Milk and Woman’s Milk.—Cow’s milk 
is more opaque than woman’s milk, although the latter may contain the 
larger proportion of fat. This opacity is due to the large proportion 
of calcium phosphate with which the casein is combined. 

The reaction of cow’s milk, though alkaline or amphoteric when 
freshly drawn, very soon becomes acid. It is almost invariably found 
so unless some alkali has been added. Woman’s milk is alkaline or am- 
photerie. 

The specific gravity and total solids in the two milks are about the 
same. 

The sugar of both cow’s and woman’s milk is identical in composi- _ 
tion; it is lactose in solution. The difference in amount is considerable. 
Cow’s milk usually has 4°5 per cent, while woman’s milk usually has 
from 6 to 7 per cent. 

The greater part of the fat of cow’s milk is neutral fat, as in woman’s 
milk; cow’s milk, however, contains in addition larger quantities of the 
volatile fatty acids, of which only traces exist in woman’s milk. 

The proteids of cow’s milk are not only present in two and a half 
times the amount of those of woman’s milk, but they show marked dif- 
ferences in character. 

Koenig divides the proteids as follows: 

Woman's milk, lactalbumin, 1:26 per cent; casein, 1:03 per cent. 
Cow’s o ue RIG 1M Eee ume 

The casein * of cow’s milk is readily coagulated by rennet, acids, 
many metallic salts, and by the gastric juice. The curd formed is tough 
and firm and dissolves slowly by the action of the digestive fluids. 

The casein of woman’s milk is not regularly coagulated by rennet, 
and only slightly and with difficulty by acids and metallic salts. The 
curd formed by the gastric juice is loose and flocculent, and is readily and 
completely dissolved. It is this difference in the proteids which presents 
the greatest difficulty in the use of cow’s milk for infant-feeding. 


* By Haliburton and some other chemists the term caseinogen is given to this pro- 
teid as it exists in milk. When this is acted upon by rennet it splits up into two sub- 
stances: One, the firm, insoluble coagulum to which only the term casein is applied; 
the other, a soluble proteid which is known as whey-proteid or lacto-protein; this is 
present in but small amount. Those who use the term casein to designate the proteid 
in milk refer to the curd as paracasein. 
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The inorganic salts in cow’s milk are a little more than three times 
as abundant as in woman’s milk. The most important differences in 
the composition of these salts are shown in the following analyses: 


Ash in 100 Parts of Milk (Bunge). 


Woman’s. Cow’s. 
WPOTASSLUNTE OKI Osa coretacctevetereewe'e otter stetenin e Mcionoieisiocio -07038 °1720 
SOGIUIMEOKIC Ceearye see ee cree one 0257 -0510 
CalciuImMsOxiGemmaciters he Wen sere ce eo 0343 -1980 
MSA CSHETTINO XA A Oe siepercta ererasiueres wieresotwe sre renee ots Siok ‘+0065 0200 
HORTICTO MIG Chesepteetretecer secei cme es elise cece *0006 -00085 
HOS pMOricl Acide cytes! om omic iets tere es eect ee 0469 1820 
OLIVES ALAS a een ice Oe ee ene stares 0445 -0980 
Mehr ie a, Sot Ain SaaS ICE ccc OS En OT RTE 2288 72135 


It will be noted that cow’s milk contains relatively a much larger 
amount of calcium phosphate and a smaller amount of potassium salts 
and of iron oxide. The ash does not accurately represent the mineral 
constituents of milk. About 8 per cent of the phosphoric acid of the ash, 
according to Richmond, is derived from the phosphorus of the casein; 
while the traces of sulphuric and carbonic acid found are not true min- 
eral constituents of milk. Most of the more recent analyses show the 
presence of citric acid in both woman’s and cow’s milk. 

Cow’s milk always contains a large number of bacteria, which in- 
crease in proportion to the age of the milk; woman’s milk is either 
sterile-or contains but a few cocci from the milk ducts. 

Cream.—A great misapprehension exists as to its composition. It is 
often spoken of as if it were entirely different from milk. It should 
rather be regarded as a milk which contains an excess of fat. 

Cream is obtained either by skimming—the gravity process—or by 
the use of a centrifugal machine known as a separator. The latter pro- 
cess has the advantage in point of time, as centrifugal cream can be put 
upon the market from twenty-four to thirty-six hours earlier than gravity 
cream. It is, however, attended by a slight disadvantage, as it may break 
up mechanically some of the fat-globules, so that after heating they may 
form a thin oily layer at the top of the bottle. 

The following table gives the composition of an average milk and of 
centrifugal cream of different densities removed frorn the same milk: 


CREAM. 
Whole milk. 
Tr 1G Til. INE Vis 
ABathuyers teciecetssiere love 4°00 8:00 12°00 16°00 20°00 40:00 
SHEEN Ro ae6 Soc CoO Odo 4°50 4°50 4°20 4°05 3°90 3°00 
POLelas eracmia ler 3°50 3°40 3°30 3°20 8°05 2°20 
Saltire sterile steerer 0-75 0°70 0°65 0°60 0°55 0°45 
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These will be spoken of hereafter as 8-per-cent cream, 12-per-cent cream, 
16-per-cent cream, ete., as indicating the amount of fat which they 
contain. 

The percentages of proteids and sugar are but little lower than in 
milk, unless very rich creams are considered, and in them the reduction 
amounts to about one-third of the original quantity. 

It is unfortunate that no standard exists as to what shall be sold 
as cream. In New York, cream contains anywhere between 8 and 40 . 
per cent fat. The very rich, centrifugal cream has from 35 to 40 per 
cent fat; the ordinary centrifugal cream has about 18 to 20 per cent. 
Most of the gravity cream sold has from 16 to 20 per cent fat. 

None of the methods for determining the fat in milk is applicable 
to cream, except the Babcock or Leffman and Beam test. 

Top-Milk.—To secure a milk for infant-feeding which is fresh and 
at the same time one which contains an extra amount of fat, the prac- 
tice has come largely into vogue of using the upper portion—a. third, 
fourth, or fifth—after it has stood only a few hours. To this the term 
“top-milk ” or “ upper-milk ” has been given. Different percentages of 
fat may be obtained by varying the amount removed and the length of 
time the milk has been allowed to stand. Top-milk and thin cream 
have therefore the same composition, although they may differ in fresh- 
ness. 

If cow’s milk from a mixed herd is put into bottles soon after it is 
drawn and rapidly cooled, it will be found that after four hours the 
upper fourth will contain nearly all the fat that will rise as cream, and 
that the upper layers will have nearly the same percentage of fat whether 
the milk has stood for four hours, for eight hours, or over night. This 
has been demonstrated in a series of experiments made for me by Messrs. 
Upton & Jeffers, at the Walker-Gordon Farm at Plainsboro. After the 
milk had been standing under the conditions mentioned, fat-tests were 
made with the Babcock apparatus of the different four-ounce layers of 
bottled milk, which were carefully removed with a siphon, with the fol- 
lowing results: 


Percentage of fat in— Secs oer ene Over night. 
Upper:4:07 5. saa casa eee 20°50 21°25 22-00 
Second A502. a5 cee rer eee en eee 6-00 6°50 6°50 
hind A: OZ Een ounce eee ee ee 1°50 1°40 1:00 
Mourth 4:07.22 8 oe eee 1:20 1:00 0-30 
itt s4 O25 baccarat a i eae amie 1:00 1:00 0°05 


Each of these percentages represents the averages, each test having 
been repeated many times, 110 different tests in all having been made. 
It will be seen that after four hours the composition of the separate 
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layers does not change very much with the period of standing. With 
this knowledge, it becomes a comparatively simple matter to secure 
almost any desired percentage of fat by simply varying the number of 
ounces removed from the upper part of the quart.* 

This will of course not be the same with all milks, but will vary con- 
siderably according as the supply is from a good herd of selected cattle 
of mixed breeds (average 4 per cent fat), a Jersey or Alderney herd 
(5.25 to 5.50 fat), or from widely scattered farms such as make up the 
general supply of any large town or city (3.25 to 3.50 fat). It is there- 
fore absolutely necessary for the physician to know with which one of 
these he is dealing, if the milk for infant-feeding is to be modified at 
home from the different layers of top-milk. More mistakes are made 
just here than at any other step in this method of feeding. 

The tables given below are sufficiently accurate for home modifica- 
tion, provided the fat percentage of the whole milk is known. 


From 4 per cent Milk. 


To secure epproximately a 10% fat, remove the upper 11 0z., or about one third 
“ 6“ 1% “ce “ “ 16 “es “ one half 


From 5.25 to 5.50 per cent (Jersey) Milk. 


To secure approximately a 10% fat, remove the upper 15 oz., or nearly one half 
6c ity “ 1% “é oe “ce 94 “c 66 three fourths. 


From 3.25 to 3.50 per cent Milk. 


To secure approximately a 10% fat, remove the upper 8 o0z., or about one fourth 
“ce 66 “a 1% “ce “cs “ alal “ “ee one third, 


The physician should make or have made with the Babcock apparatus 
several fat tests from a given milk supply in order to obtain a basis upon 
which to make his calculations, and also of his top-milk to control his 
results. In general it is wise for one who has much to do with infant- 
feeding to have his patients take milk from the same supply to secure 
uniformity in his results. 

In or near large cities it is possible to obtain from the milk labora- 
tories milk with any desired percentage of fat. This of course greatly 
simplifies the whole matter. How top-milk of different percentages is 
used will be considered under The Home Modification of Milk. 


* A similar plan on a large scale may be followed in institutions by using an appa- 
ratus known as the “Cooley creamer.” This consists of a wooden tank lined with 
metal, made of different sizes, holding two, four, or more cans of milk. The cans 
hold eighteen quarts, and are so covered that they can be submerged. The bottom of 
the can is inclined, and at the lowest point is placed a faucet. In the side is a glass 
window, so that the cream level can be distinctly seen. The cans are filled and 
placed in a tank of ice-water; after six or twelve hours the lower portion is drawn off 
and the upper creamy layer left behind. In this way a cream of 7 or 10 per cent 
may be obtained. The Cooley creamer may be obtained at Bellows Falls, Vt. 
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Mitk Srertization.—The term sterilization is widely and rather 
loosely used to signify the heating of milk forthe destruction of germs. 
It should, however, be borne in mind that none of the methods commonly 
employed renders milk sterile in the bacteriological sense of the word, 
although this can be done by heating on two or three successive days, 
as in preparing culture media. What is accomplished by the means com- 
monly employed, is the destruction of such pathogenic germs as may be 
present, and from 95 to 99 per cent of the other bacteria, so as to retard 
for a considerable time the ordinary fermentative changes. The pres- 
ervation of milk for infant-feeding, by boiling it in small bottles, was 
advocated by Jacobi many years ago. 

The advantages of sterilizing milk are obvious. When we consider 
the enormous number of bacteria present in cow’s milk with the usual 
methods of handling, and that none of these, so far as is now known, 
are advantageous, but that they are frequently the cause of disease, 
it is not strange that after its introduction by Soxhlet the practice of 
heating milk used for infant-feeding was generally adopted all over the 
world. Following him, the earlier experiments in sterilization were 
made at 212° F., usually continued for an hour and a half, and this tem- 
perature is still chiefly employed on the Continent of Europe. Even this 
does not render milk safe for very long. Spores are not destroyed, and 
at ordinary room temperatures spore-bearing bacteria may soon develop 
in such numbers as to make the milk dangerous. Since some of the 
‘bacteria act upon the milk-proteids and not upon the sugar, such milk 
does not always sour, and hence its danger may not be recognised. 

There are disadvantages in heating milk. The change in taste and 
the constipating effects of sterilized milk were soon noticed ; other altera- 
tions were not so evident and have only lately come to be appreciated, 
although many of these are not yet fully explained.- Some of the lactose 
is converted into caramel, causing a slight change in colour; the lactal- 
'bumin is partially coagulated, this beginning at 160° F. (70° C.); the 
casein is rendered less coagulable by rennet, and appears to be acted upon 
more slowly both by pepsin and trypsin; Rettger has shown that when 
milk is heated above 185° F. (85° C.) a volatile sulphide is liberated, 
conclusive evidence of a change in the composition of the casein; the 
organic phosphorus is changed into an inorganic phosphate; citric acid 
is partially precipitated as calcium citrate, and some lime salts, which 
are usually soluble, are converted into insoluble compounds. Some 
changes also occur in the fat. Moreover, certain natural ferments in 
fresh milk, believed to be of value in digestion, are destroyed by heat. 

_ Many of these changes are but imperfectly understood, and some of 
them are doubtless without any injurious effect upon nutrition. There 
is, however, one important clinical reason for believing that the nutritive 
properties of milk are impaired by heating to 212° F.—viz., the occur- 
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rence of scurvy in infants who are fed upon such milk for a long time. 
Of 379 cases of infantile scurvy brought together in the Report of the 
American Pediatric Society in 1898, sterilized milk was the previous 
diet in 107. At least a score such cases have come under my own notice, 
and further evidence is constantly forthcoming. Again and again cases 
of scurvy have been cured by simply ceasing to sterilize the milk. 

Sterilizing at Lower Temperatures.—Pasteurizing Milk.—To obviate 
the disadvantages above referred to, the practice has come largely into 
use in America of employing much lower temperatures for milk steriliza- 
tion, owing chiefly to the work of Freeman (New York) and Russell 
(Wisconsin). 

At first 167° F. (75° C.) was used; subsequently, however, a lower 
temperature was found sufficient, and 150° to 155° F. (65° to 68° C.) 
are the temperatures which have now the sanction of the highest author- 
ities, although by some 140° F. (60° C.) is deemed adequate. These 
temperatures are maintained from twenty to thirty minutes. From his 
very careful experiments Russell concludes that 140° F. (60° C.) is suffi- 
cient to destroy the bacilli of tuberculosis, diphtheria, and typhoid fever, 
and from 98 to 99°8 per cent of all the other bacteria in milk. Most of 
the objectionable changes produced in sterilized milk are avoided when 
the temperature is raised only to 155° F. (68° C.), while it does actually 
accomplish the purpose for which milk is heated. The advantages of 
this form of sterilization are therefore obvious. But spores are not de- 
stroyed, and such milk requires special handling. After sterilizing, it 
should always be rapidly cooled. If the low temperature is maintained 
it will keep for several days; even at ordinary room temperatures it 
usually shows little change for twenty-four hours, but no attempt should 
be made to keep it much longer, even on ice. 

Pasteurization vs. High-temperature Sterilization—From what has 
already been said it would appear that the argument is altogether in 
favour of pasteurization. The lowest temperature and the shortest time 
that will surely destroy the objectionable bacteria in milk would seem 
to merit general adoption. Pasteurization, however, requires consider- 
able care, intelligence, and special apparatus; if not properly done it 
may be worse than nothing. Moreover, pasteurized milk can not, in very 
hot weather, be kept without ice as long as it is necessary to keep 
milk. Sterilization at 212° F. (100° C.) is much simpler; it may 
be done with many simple and inexpensive forms of apparatus or even 
without any special apparatus. Where no ice is available, it is certainly 
safer in hot weather than pasteurization. Among the poor of our 
large cities, in summer, heating to 212° for an hour is to be advised as 
the most satisfactory, and indeed the only efficient, method of steriliza- 
tion. It should not be forgotten that the use of such milk as the sole 
diet for a long time is attended with a certain amount of risk; and one 
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should always be on the watch for the soreness of the legs and the 
spongy gums that indicate the beginning of scurvy, as well as for the 
more general symptoms of malnutrition. Heating to 212° F. on two 
or three successive days is also to be recommended where milk must be 
kept for one or two weeks, as upon ocean journeys. 

Methods of Sterilization—Milk should be sterilized preferably in 
small bottles, each one of which contains a sufficient quantity for one 
feeding. These bottles may be plugged 
with cotton or corks, or special rubber 
stoppers may be used. If the latter, they 
should be loosely inserted during the 
process and pressed tightly home at its 
completion. Soxhlet’s apparatus may be 
employed, or Arnold’s (Fig. 29), or any 
one of a half dozen others sold in the 
shops. All that is really necessary is to 
expose the bottles on all sides to live 
steam in a closed vessel. It can be done 
effectively in any tin vessel which has a 
closely fitting cover and a perforated 
bottom, and which can be placed over a 
pot of boiling water. Sterilization at 
212° is usually continued for one hour. 
The bottles should then be cooled in 
water as quickly as possible and placed 
upon ice or in the coolest place available. 

A simple apparatus for pasteurizing 
milk has been devised by Freeman (Fig. 
30). Inthis the temperature is raised’to 155° F. (68° C.) by hot water, 
while cold water is used as a conducting medium.* Another useful form 


Fie. 29.—The Arnold sterilizer. 


* Freeman’s apparatus is used as follows: The pail is filled to the groove with 
water, which is then raised to the boiling point. The bottles of milk are dropped into 
their places in the cylindrical cups, sufficient water being poured into each cup to sur- 
round the bottle, this water acting as the conductor of heat. The pail is now removed 
from the stove and placed upon a board or other non-conductor, and the receptacle 
containing the bottles of milk is set inside and the cover replaced. The volumes of 
milk and water have been so calculated that in ten minutes they are both at a tempera- 
ture of 155° F, The water contains heat enough to maintain this, with very slight 
variations, for twenty minutes. In half an hour the bottles of milk are removed and 
cooled rapidly by being placed in a water-bath, the water being changed once or twice; 
or, better, by setting the pail in a sink and allowing the cold water to run from a 
faucet through a piece of rubber pipe into the pail, overflowing into the sink. This 
rapid cooling is very important. The bottles are then put in the refrigerator. This 
apparatus may be obtained from James Dougherty, 411 West Fifty-ninth Street, New 
York. (See Archives of Pediatrics, August, 1896.) 
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or apparatus is that of the Walker-Gordon Laboratory Company, which 
contains a thermometer so that any desired temperature can be secured. 
An essential step in pasteurizing milk is rapid cooling. After forty- 
five minutes the bottles should be removed from the pasteurizer and 
placed in tepid water and afterward in ice-water, where they should 
remain half an hour before being placed in the cold room or ice chest. 

Limitations of Milk Sterilization—While pasteurizing or sterilizing 
milk kills nearly all the living organisms, it destroys few of the spores, 
and probably but a small proportion, if any, of the toxins. Before sterili- 
zation milk may contain the products of bacterial growth in such quan- 
tity and of such a character as to render it unfit for food. Even though 
just sterilized, it may be poisonous to an infant. It is therefore im- 
portant that sterilization be done at the earliest possible moment. 

Again, the fewer spores and spore-bearing bacteria which the milk 
contains, the more effective the sterilization. Both these have a very 
close relation to the amount of dirt contained in the milk. Hence the 
cleaner the milk the better will be the result. 

It should be distinctly understood that sterilized milk requires the 
same modification for infant-feeding as raw milk. There is no evi- 
dence to show that its digestibility is in any way enhanced by the process 
of heating, but rather the contrary. The opinion has gained a certain 
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Fie. 30.—Freeman’s pasteurizer. A, bottles in position for heating; B, method of cooling. 
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fed to a young infant without further modification. 

The sterilization of milk is chiefly valuable by enabling us to feed 
with safety milk in which, though it may be forty-eight hours old, no 
important fermentative changes have occurred, because the great pro- 
portion of the common bacteria have been destroyed as well as any 
pathogenic organisms present. As a therapeutic measure sterilized milk 
is useful in various forms of gastric or intestinal infection such as 
typhoid fever, dysentery, diarrhoea, etc. In certain of these conditions 


sterilized,” it may be 
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no milk is admissible; at other times sterilized milk may be given when 
raw milk would be harmful. 

Shall all Milk used for Infant-feeding be Sterilized?—Only the 
cleanest milk can safely be used in summer without heating. So long as 
milk is produced and handled as the bulk of it is at present, not being 
delivered in large cities until it is considerably over twenty-four hours 
old, and not consumed until over forty-eight hours old, heating should 
invariably be practised in hot weather; also, where there is any doubt 
about the dairy hygiene or the health of the cows; and finally, during 
epidemics of typhoid fever, diphtheria, and scarlet fever. 

It is quite possible to produce milk which does not need sterilization ; 
the conditions to be fulfilled have been detailed on page 140. There are 
special dairies supplying such milk to many of our large eities, and their 
number may be very greatly increased if the medical profession will use 
its influence in this direction. My personal preference for routine use 
in infant-feeding is for a milk so clean and fresh that it may be safely 
given without heating; feeling as I do that all forms of sterilization 
do impair, though possibly only to a slight degree, its nutritive prop- 
erties. It should, however, be borne in mind that there are some delicate 
infants with feeble digestion who thrive better upon sterilized milk than 
upon raw milk in which the bacterial content is quite low; for, even 
though not numerous, bacteria may yet do harm to such children. 
Healthy infants with good digestion may do well upon raw milk even 
though the number of bacteria is quite large—i.e., 100,000-1,000,000 
per c. c.; while delicate infants or those with digestive disturbances may 
be greatly affected by such milk. In the country where milk is obtained 
fresh and used before it is twenty-four hours old, sterilizing is usually 
unnecessary if the cows are healthy and the milk properly handled. 

PEPTONIZED M1LK.—Milk is peptonized through the agency of a sub- 
stance derived from the pancreas, usually that of the pig. This is known 
in the market as “ extractum pancreatis,” the active ferment being the 
trypsin. As this acts only in an alkaline medium, bicarbonate of soda 
should first be added to the milk. The purpose of peptonizing is to ° 
secure a partial or complete digestion of the casein of milk before feeding. 

Partially Peptonized Milk.—The process is as follows: * One pint of 
fresh cow’s milk and four ounces of water are put into a bottle, and a 
powder added containing five grains of extractum pancreatis and fifteen 
grains of bicarbonate of soda. This is kept at a temperature of 105° to 
115° F., or about as warm as the hand can bear comfortably, best by pla- 
cing the bottle in water. It should be shaken from time to time. For 
partial peptonization, the process is continued for from six to twenty 
minutes. The peptonizing powder is sold in glass tubes and in tab- 


ee ee 


* Fairchild’s process. 


= 


CONDENSED MILK. 157% 


lets. The tubes are to be preferred, as being less liable to deteriorate 
with age. Milk which has been peptonized ten minutes is not altered 
in taste; if, however, the process is continued for twenty minutes, a 
slightly bitter taste is noticed from the formation of peptones. This in- 
creases with the duration of the process of artificial digestion. If it is 
desired to arrest this after ten minutes, the milk may be raised to the 
boiling point, which destroys the ferment, or its activity may be stopped 
by placing the milk upon ice. If the milk is to be fed at once, neither 
of these procedures is necessary. If it is to be kept for several hours, 
scalding is more certain to arrest the change than lowering the tem- 
perature. 

Completely Peptonized Milk—The process is exactly the same as the 
above, except that it is continued for two hours, which is generally re- 
quired for the conversion of all the proteids into peptones. The addi- 
tion of acetic acid to such milk produces no coagulation. Although com- 
pletely peptonized milk is quite bitter, this is not an obstacle to its use 
for young infants, who after the first or second bottle do not usually 
object to its taste. For those who are a little older, the bitter taste may 
be covered by lemon-juice and sugar—one even teaspoonful of cane sugar 
and two teaspoonfuls of lemon-juice being added to each four ounces of 
the milk. 

Peptonized milk is to be diluted according to the age of the child. 
It is usually better to peptonize a milk-and-cream mixture which has 
previously been diluted with the proper amount of water. Peptonized 
milk is a valuable resource in chronic cases where there is feeble casein- 
digestion, and during attacks of acute indigestion in infancy. In acute 
attacks, completely peptonized milk is usually preferable to that which 
has been partially peptonized. It is not advisable to continue its use in- 
definitely, for in this case the stomach gradually becomes less and less 
able to do its work. At most, peptonization should be used only for a 
month or two at a time; as the case improves the amount of the powder 
used is gradually diminished and the time of peptonizing shortened. 

ConpeNnseD Mitx.—This is prepared by heating fresh cow’s milk to 
212° F. to destroy the bacteria and then evaporating in vacuo at a low 
temperature to a little less than one fourth its volume.* It is preserved 
in tin cans, usually with the addition of cane sugar in the proportion of 
about six ounces to a pint. The changes, therefore, to which the milk 
has been subjected are: evaporation of a part of the water, partial or 
complete sterilization, and the addition of cane sugar. Fresh condensed 
milk to which no sugar had been added is delivered daily in New York 
and in other large cities. 

The composition of condensed milk is shown in the following table ; 


* Process followed by the Borden Condensed Milk Company. 
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also the results obtained when it is diluted with six, twelve, and eighteen 
parts of water, as usually fed: 


With6parts| With 12 With 18 


Condensed a : 

a RE or waa as ta 2 Ber 

Per cent, Per cent. Per cent. Per cent. 
Hla Bie pe tara ntet ote siaie ate iar Gcsteiaber ovvatecotene eaokette 6°94 0:99 0:53 0°36 
IPLGtelds. seca) ites aie tereioreereeitere 8°43 1:20 0°65 0°44 

; Cane, 40°44 : j ‘ “6 

Sugar  yyitk: 10-25 ¢ Sour ee 50-69 7-28 3-90 2°67 
Salts steer ete coe een aac ta Sea ater hater ote 1°39 0°17 0°10 0:07 
Wiater cence s Sh Sete a he Leer ees 31°30 90-49 94°82 96°46 


The dilution with twelve parts of water is that most frequently em- 
ployed, although eighteen is often used for very young infants. 

The reasons both for the success and for the failure of condensed 
milk as an infant-food, are apparent from a study of its composition as 
it is ordinarily used. As a temporary food it is often useful, first be- 
cause it has been sterilized, but chiefly because the casein of the cow’s 
milk has been reduced by the usual dilution to such a point (about 0°6 
per cent) that an infant with a very weak digestion can manage it, while 
it furnishes an abundance of sugar, the easiest thing for an infant to 
digest. During the first few months of life it is often apparently very 
successful for these reasons, but it can not be continued indefinitely 
without hazard. I have seen many infants reared exclusively upon it, 
but rarely one who did not show, on careful examination, more or less 
evidence of rickets. Condensed milk fails as a permanent food, partly 
because it consists too largely of carbohydrates, but chiefly because it is 
lacking in fat. It is admissible only for temporary use during attacks 
of indigestion, for very young infants during the first two or three 
months, or among the very poor, where the cow’s milk which is available 
is still more objectionable. It should never be continued as a perma- 
nent food where good, fresh cow’s milk can be obtained, nor without 
the addition of fat—fresh cream when possible; otherwise cod-liver oil, 
five to twenty drops to a feeding. In travelling it is often the most 
convenient as well as the safest food to use. It should be diluted twelve 
times for an infant under one month, and from six to ten times for those 
who are older. 

The fresh condensed milk has not the disadvantage of the addition of 
a large amount of cane sugar, and requires essentially the same modifi- 
cation as ordinary cow’s milk. For the poor in cities it is sometimes the 
best infant-food available. For routine use it should be diluted with 
from eight to twelve parts of water, sugar added, and fat as above: 


* Analysis of Borden’s Eagle-brand condensed milk made for the author by 
KE. E. Smith, Ph. D. 
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Kumyss.—The original kumyss was fermented mare’s milk, and has 
been extensively used by the Tartars for centuries. In this country 
kumyss is made from cow’s milk. The ferment used by the Tartars was 
kefir grains, consisting of two forms of the ordinary yeast plant and 
great numbers of lactic-acid bacilli. The first kumyss made in this coun- 
try was fermented by these grains, but they have now been discarded by 
most manufacturers. Kumyss was formerly made chiefly from skimmed 
milk, but at present many manufacturers use the whole milk, with the 
addition of cane sugar and a small proportion (about one sixteenth) of 
water. The process now most commonly employed is started with ordi- 
nary yeast, causing a vinous fermentation. The best results are obtained 
when this is carried on at a temperature of from 60° to 70° F. in corked 
bottles. It requires a week or ten days.* 

Kumyss contains alcohol, carbon dioxide, lactic acid, and traces of 
butyric and acetic acids. The casein is first coagulated, and then broken 
up into minute particles by agitation. Some of it is probably converted 
into albumoses. 

Kumyss has an acid reaction and a taste somewhat resembling butter- 
milk; at first it is often disagreeable, but a fondness for it is soon 
acquired. 


Kumyss. 
mares mile >|) “cowie msi \sitmnmed multe’ | BTush’s kumayas 
(Koenig). (Koenig). (Koenig). (Doremus). 
Hisiivremetcscctrin cieeirs cievere 1.46 1.83 0.88 1.91 
TOLEIAS es 5 tetiene ar sctaste 2.24 2.66 2.89 2.04 
SU aha pee ey mere ee ce 1.47 4.09 3.95 3.26 
ENT CONO lita a tesnetrnene oe TOW ne) 1.38 0.62 
achictacidees oat see 0.91 0.55 0.82 ate 
INONG ita ear Ole RC Eee fois 0.30 
Carbon dioxide........ Bets shes a 0.44 
RO AILEStapeeeietiens trcietecepsieleze 0.42 0.48 0.53 0.44 
Wid Gelert meet ten erste acs 91.29 89.30 89.55 90.99 


The advantages of kumyss are due to the alcohol, carbon dioxide, and 
lactic acid, and to the changes which have taken place in the casein of 
the milk. It is more useful for older children than for infants. It is a 
valuable resource in many forms of indigestion, being often retained 
when milk in any other form is vomited. 

For infants, kumyss should be diluted, generally with an equal quan- 


* The following is perhaps the best formula for the domestic manufacture of 
kumyss: One quart of fresh milk, half an ounce of sugar, two ounces of water, a piece 
of fresh yeast cake half an inch square; put into wired bottles, keep at a temperature 
between 60° and 70° F. for one week, shaking five or six times a day, and then put 


upon ice. 
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tity of water. Many take it better if the gas has been allowed to escape 
by standing a few minutes. It is important that it be reasonably fresh. 

Marzoon.—Matzoon, or Zoolak, is a form of fermented milk first 
used in Asia Minor. The process of manufacture is given by Dadirrian 
as follows: The milk is first boiled for sterilization; a ferment is then 
added which is probably some form of yeast. The fermentation is begun 
ata temperature of about 105° F. and continued in an open vessel for 
twelve hours, the temperature being gradually reduced to about 70° F., 
after which it is cooled, bottled, and kept on ice. A slow fermentation 
continues after bottling, so that the older matzoon contains a little carbon 
dioxide and is more sour than the fresh. It keeps on ice for two or 
three weeks. It is a thick fluid with a taste resembling sour cream. For 
infant-feeding it should be diluted with water and fed with a spoon, as 
it is too thick to be drawn through a nipple. 


Matzoon, or Zoolak (Leeds). 


Protetds csi lodersine one sepeketavlare a ea sieeve eters eraanere meee ce eon 3.48 
I ae ee ee nine Ment anes ens Mee Koh b Heino Ue Suc 6 3.49 
Milkeisu garters a crak te cere sore ra aie arte oe ate oes Siete Tee 3.68 
MACH CcAOL 6. siaGtucrans  aiaite lave Sie Gye anoolotleneyaeberd sheer eee serra. 0.90 
Alcohol and other products of fermentation.................... 0.18 
Mimeraligalts.crtcnty over acscscve.cvaetote oot cce aiaaeeeeaeee os seis ieter eee teres 0.69 
Nik SS weapon ectiworn ris: oo oman sgt eee) om se ge 87.63 

100.00 


By the process there is a decomposition of the milk sugar into alcohol, 
lactic and carbonic acids. The changes in the proteids are quite similar 
to those in kumyss. It is used in about the same conditions. 

BuTTERMILK.—When made from fresh cream this differs but little 
from skimmed milk, or milk from which the fat has been removed by 
a separator. Usually, however, as the churned cream is slightly sour, 
buttermilk contains an appreciable amount of lactic acid. To this chiefly 
its peculiar taste is due. The proportion of lactic acid depends upon 
the degree to which the souring process has been allowed to go. 


Buttermilk (Vieth). 


Ch UST eee One ae Pee eer Chae SSS mc ash 0.50 
MAK SUPT. < «oat vichalesissatee'e tale Rie othe sais cee OE eee 4.06 
Tia Gtic AClds.  e arane Soe ee csck Ren ele Se ee AE ee 0.80 
Broberds 2. sis ise va soe Rr ee 3.60 
Inorganic salts, cssiews setae eer Ome oe eon 0.75 
Whalers <j.-crtetesare sz crete Senne toae obs toot pera eee EE 90.39 

100.00 


It is a valuable form of food in chronic intestinal indigestion ‘and 
in diarrhoeal disease. The value of buttermilk in infant-feeding de- 
pends upon its low fat, possibly also wpon the lactic acid present, and 
upon some slight change in the milk proteids from the agitation. 
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_ A good formula is, buttermilk, one quart; barley flour, two rounded 
teaspoonfuls; water, four ounces. Cook, constantly stirring, for twenty 
minutes; then add two rounded teaspoonfuls of cane sugar. 

JUNKET, CurDS AND WHxry.—Junket is made as follows: To one 
pint of fresh lukewarm cow’s milk are added two teaspoonfuls of essence 
of pepsin, liquid rennet, or a junket tablet. It is stirred for a moment 
and then allowed to stand until firmly coagulated. It is given cold. The 
only change which has taken place is the coagulation of the casein—such 
as occurs in the stomach as the first step in digestion. Junket is useful 
in the feeding of older children, but should not be given to infants. 

Wuey.—The milk is coagulated with rennet as above, the curd is 
then broken up, and the whey strained off through muslin. The compo- 
sition of whey varies somewhat, depending upon the way it. is prepared. 
If it is desired to have as little fat as possible, milk from which the cream 
has been removed, preferably by a separator, should be used, and it 
‘ should be strained through fine muslin and absorbent cotton without 
pressure. If it is desired to retain some of the fat, whole milk should be 
used, coarser muslin, and more pressure. The proteids of whey are 
chiefly lactalbumin with a smaller amount of lactoprotein. 


Whey. 
Average, From From 
46 analyses whole milk fat-free milk 
(Koenig). (Adriance). (Adriance). 
POET Ste mater s silo svensk ceyelerevste eietereyers\s 0°86 0:94 i ules 
Hila licseeccr erates a eescar ieeierceietenavarsr cron aie evans foe 0°32 0°96 0°04 
RSL OAT aepiters fo ace rere, te teu elsvore ote Sicnniete lous eee 4°79 5°49 5°36 
SOU Seretag. orks orerore ic suede ov ereycelsconsclernaats ' 0°65 0°48 0°52 
WW iaibe rice men cote, terarcisteaitere ves ensia eters esos sten 93°38 92°13 92°91 
HNO Call Vaveve here Norm tartas stores ore ete cbetsicrere 100-00 100-00 100-00 


Whey is especially valuable for infants in cases of acute indiges- 
tion; it may often be used in chronic cases with great benefit where 
there is much difficulty in the digestion of casein, it may then be made 
the basis of a milk modification. Wine whey is made by adding sherry, 
usually in the proportion of one part to sixteen. 


BEEF PREPARATIONS. 


The nutrient properties of these preparations are to be measured by 
the amount of albumin they contain, their stimulant properties by the 
proportion of extractives. 

Beef Juice.—Expressed beef juice is made as follows: A piece of lean 
steak is slightly broiled, and the juice pressed out by a meat-press or a 
lemon-squeezer. Two or three ounces can ordinarily be obtained from 
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one pound of steak. This is seasoned with salt and given cold or warm, 
but not heated sufficiently to coagulate the albumin in solution. 

Another excellent method of making beef juice without cooking, is 
by taking one pound of finely-chopped lean beef and eight ounces of 
water and allowing this to stand in a covered jar upon ice from six to 
twelve hours. The juice is then squeezed out by twisting the meat in 
coarse muslin. It is seasoned with salt and given as above. This is 
not quite so palatable as that obtained by the first method, because it 
contains a smaller proportion of extractives. It can be made so, how- 
ever, by the addition of sherry wine or celery salt. If the raw juice is 
added to milk in the proportion of two or three teaspoonfuls to each 
feeding, the taste will not be noticed. The milk should not be warmed 
above 100° F. before the addition of the juice. 

The composition of the two products is shown in the following table: 


Beef Juice.* 


Il. 


Expressed juice Cold process, 

from 1 lb., warm 1 lb. beef, 8 oz. 

process; quan- water ; quan- 

tity, 23g oz. tity, 8% oz. 

Broteidsitte sec CODA PRGG CUD OCOD EA CODY dar 2°90 3°00 
LES ee RAIN OIcic CREE IE IOS PAIS OB C/o OGIO OS 0°60 ees 
OKC ACEIVOSI st-tera-to-c 7c, siete cele ous arelete sleteereer cre oes 3°40 1°90 
DIES cr stelorers. apsicnet statis ietere tele clots otavere afetenitemeree 0°20 0°20 
IWidti OL esters, cievaten snare ctsveterne ere ntcreyeuveiemsesaletotre 92-90 94-90 
100-00 100-00 


The only difference in the two preparations is that the first contains 
about twice as much of the extractives. The second process is much 
more economical, as more than three times as much juice can be ob- 
tained from a given quantity of beef. If a stronger juice is desired, the 
amount of proteids may be doubled by using only four ounces of water. 
This is preferable for ail except young infants. 

Beef extracts are not to be considered in any sense as foods. Kem- 
merich has shown that animals receiving nothing else died of starvation, 
and sooner even than when everything was withheld. According to Chit- 
tenden, they contain no nitrogen in the form of proteids, but only in 
combination with the soluble extractives. They are stimulants, and as 
such are often useful. 

Of the other preparations of beef in the market probably the best are 
Mosquera’s beef jelly, bovinine, the liquid peptonoids of the Arlington 
Company, panopepton, and Murdock’s liquid food. These contain from 
ten to thirty-five per cent of proteids available for nutrition. They are 


* Analysis made for the author by E. E. Smith, Ph. D. 
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valuable additions to milk in the artificial feeding of infants. They 
also furnish a proteid which can be used in many cases of indigestion 
where milk is not admissible. For infants they must be well diluted. 
They are valuable in older children in many cases of general malnu- 
trition. 

Raw scraped beef, or that which has been slightly cooked, is easily 
digested by most young children. There are many conditions in which 
other forms of proteid, particularly casein, are not well borne, and in- 
deed can not be taken at all, where children even as young as twelve 
months appear to digest this beef-pulp without any difficulty. It should 
be made from very rare or raw steak, finely scraped and well salted. A 
tablespoonful may be given at one feeding to a child of eighteen months. 
In nutrient properties this far exceeds most of the beef preparations in 
the market. The alleged danger of tapeworm from the use of raw meat, 
is in this country so slight that it may be disregarded. 

Broths.—Animal broths may be made from mutton, veal, chicken, or 
beef. A good formula for general use is the following: One pound of 
lean meat, one pint of water; stand for four or five hours, then cook over 
a slow fire for one hour down to half a pint. After it has cooled, skim 
off the fat and strain through a cloth. The composition of a broth so 
made is given by Cheadle as follows: 


- 


Beef Broth. 
PETG EC ICL Spereenee See hate oR areIa teers GRATE Sint oIE ais ays dusters caste Riots ates 1:02 
IR ERACLLV OShechcecote tot Vovorandl oversee steverstovalovetetataretel ie reaenczais arclievetavere,e ete sre 1°82 
[OEE ah ot Ao ROC OID BO Ore a Oe OR CiciOierty o SSE ODOR cre Ora cerca: 
SH NUNS Ds soe eer Scag REID SCRA NG LG Ohi DLS MEE cee Nad 0°88 
BW ei Gels hr cre ha er itch roel ote ae, aiters Pocevuye lavolcloysceic Slo Gmc ate agsusiel eiae-sotsrotloversie 96°28 


From its composition it will be seen that broths are not very nutri- 
tious; they are, however, quite stimulating, and are at times useful, par- 
ticularly where milk is to be temporarily withheld; but they are not 
adapted to prolonged use. Broths which have been thickened with either 
barley or rice flour are useful for children in the second and third years. 


CEREALS. 


Barley Water.—This may be made either from the grains or from the 
barley flour. When the grains are used, the following is the formula 
which I have been accustomed to employ: To two tablespoonfuls of bar- 
ley, add one quart of water, and boil continuously for six hours, keeping 
the quantity up to a quart by the addition of water; strain through 
coarse muslin. It is an advantage to soak the barley for a few hours, or 
even over-night, before using. The water in which it is soaked is not 


164 _ NUTRITION. 


used. When cold this makes a rather thin barley jelly. Its composition 
by analysis is as follows: ; 
Barley Water. 


GeaTGh — . cca enw ce ee elie ts fale eae! elatedetaloke) ova veie = chet eae tC astetete teas 1:63 
hat. os cec Sie ccreh due old ace bie evatstate acaverecaeovedeus ake caustabekona ates aot toiclete eee tates 0°05 
Proteids yc Siecicccle ocoreaiebsoa crore aa teres miele pete eraelel eee tetera 0:09 
Inorganic: salts: 7. -j-.c ci. «1eieie/erelelaloiore'n e esslrlot-rrislere seteiete ote a1 iaiaietere 0:03 
Water sees «ie asalsieia t00'e ole e-acorsintetetierete Gintensuotencnee takeie ote Sree nates eta tanerete 98°20 

100:00 


Almost an identical product may be obtained in an easier way by 
using either the prepared barley flour of the Health Food Company, New 
York, or Robinson’s barley, two drachms—one even tablespoonful—to 
each twelve ounces of water, and cooking for twenty minutes. 

Rice Water, Oatmeal Water, etc.—These may be made in the same 
manner as the barley water, using the same proportions either of the 
flour or the grains. These are useful as additions to milk for healthy 
infants who have reached the age of seven or eight months; they may 
also be given in many cases of acute or chronic indigestion where milk 
must be omitted or given in small quantities. When there is a tendency 
to constipation oatmeal is preferred; when to looseness, barley or rice 
water. The digestibility of cereals is greatly increased by the addition 
of diastase; dextrinization may be effected by such preparations as 
Forbes’s diastase, elixir of taka-diastase, cereo, ete. 


INFANT-FOODS. 


It is not possible, nor even desirable, for a physician to know all about 
the infant-foods with which the market is flooded. He should, however, 
know at least that they are not perfect substitutes for breast-milk, that 
as permanent foods they are greatly inferior to properly modified cow’s 
milk, and that as often used by the laity, and even by the medical pro- 
fession, they are capable of doing and have done much positive harm. 
Rickets and scurvy have so frequently followed their prolonged use, espe- 
cially when given without the addition of fresh milk, that there can be 
no escaping the conclusion that they were the active cause. The almost 
unanimous verdict of intelligent physicians is against their use as perma- 
nent foods. On the other hand, there are times when some of these 
preparations may be of considerable value, but chiefly for temporary use 
in pathological conditions. Here they are to be prescribed like drugs, 
but only with a very definite knowledge of exactly what they do and what 
they do not contain. The most commonly used infant-foods may be 
grouped as follows: 

1, The Milk Foods.—Nestlé’s food is perhaps the most widely known. 
The others closely resembling it in composition are the Anglo-Swiss, the 
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Chart showing the solid ingredients of various infant foods 
as compared with those of woman’s milk 
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Franco-Swiss, the American-Swiss, and Gerber’s food. These foods are 
essentially sweetened condensed milk evaporated to dryness, with the 
addition of some form of flour which has been partially dextrinized; they 
all contain a large proportion of unchanged starch. 

2. The Liebig or Malted Foods.—Mellin’s food may be taken as a type 
of the class. Others which resemble it more or less closely are Liebig’s, 
Horlick’s food, Hawley’s food, malted milk, and cereal milk. Mellin’s 
food is composed principally (80 per cent) of soluble carbohydrates. 
They are derived from malted wheat and barley flour, and are composed 
chiefly of a mixture of dextrins, dextrose, and maltose. 

3. The Farinaceous Foods.—These are imperial granum, Ridge’s 
food, Hubbell’s prepared wheat, and Robinson’s patent barley. The first 
consists of wheat flour previously prepared by baking, by which a small 
proportion of the starch—from one to six per cent—has been converted 
into sugar. In chemical composition these four foods are very similar to 
each other, consisting mainly of unchanged starch which forms from 
seventy-five to eighty per cent of their solid constituents. 

4. Miscellaneous Foods.—Under this head may be mentioned (1) 
Carnrick’s soluble food, which is composed mainly of carbohydrates, 
more than one half being unchanged starch; (2) lacto-preparata, which 
differs from the above chiefly in the fact that the starch has been re- 
placed by milk sugar; (3) lactated food, which is composed of about 
seventy-five per cent carbohydrates, nearly one half of which is un- 
changed starch. 


The Composition of Infant-Foods.* 


Nestlé’s | Mellin’s | Eskay’s | Malted Ridge’s | Imperial | Lacto- | Carnrick’s 
food. food. -| food. milk. food. granum. | preparata.| food. 

Per cent. | Per cent. | Per cent. | Per cent. |} Per cent. | Per cent.| Per cent. | Per cent. 
LON aens Gano dp ObdaUCUDONDHOOUCIOO 4°45 0°24 1°16 8°78 111 1°04 | 12°35 : 
Proteldsiee averages. ae eteoatt 11°47 | 11°50 5°82 | 16°35 | 11°81 14°00 | 14°51 | 10°25 
CAMETSUS AT ecicicresteritetevrsiariceetorer= OE |. coboo. | maneoall ooode ls cavecs lisstooutel saodou dl e5ocd 
DISRALTING acter orserarn stereos /aisine ais *6°22 | 19°20] 14.35] 18°80 ie mars OSOane acne 
DOXCL OSC Settee ciseiciolsier persia cine aioe ilicserister Uroererll ovess ; OA cecil Mabank 
Lactose (milk sugar) ............ p15 907 ee j 53°46t) ) 49°15t} cree | cee 63=684| es 
WMI AICOSGR helonc Se cise nie er Os el maicletss 60580") Bama if Sel ET ee | ee thee faints eave lier sects 
Total soluble carbohydrates..... 51°39 | 80°00] 67°81 | 67°95 1°80 1°80 | 63°68 | 27°08 
Insoluble carbohydrates (starch)| 28°43 | ..... CAVE ovens RGR QT Ne 78°04 Woe... 37°37 
Enoreanic:Saltse rec sacle fsaiesr- 1°73 3°59 1°30 3°86 0°49 0°39 3°66 4°42 
Nilor Slab vewocnie snes e aaeOn 0 Sor enooUn 2°53 4°73 2°70 3°06 8°58 9°23 5°80 3°42 


A better idea of the composition of these foods can be obtained by 
a study of the accompanying chart (Plate III), which shows their solid 
constituents as compared with those of woman’s milk. The essential 
features of the foods are seen at a glance—i.e., they are all composed 
principally of carbohydrates and are lacking in fat. Some of them con- 


* With the exception of lacto-preparata and Carnrick’s soluble food, which are 
taken from Leeds, all these analyses were made for the author by E. HE. Smith, Ph. D., 
of samples purchased in the open market, 1901, 

+ Chiefly lactose. ¢ Largely maltose, 
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tain a large proportion of unchanged starch. Furthermore, their pro- 
teids, though often sufficient in amount, are chiefly vegetable, not ani- 
mal proteids. No one of them can be regarded in any sense as a proper 
substitute for breast-milk. 

Some of these foods—Nestlé’s and other milk foods, malted milk, 
cereal milk, and Carnrick’s food, and even some of the farinaceous 
foods, like imperial granum—are advertised as substitutes for breast- 
feeding and recommended for use alone. Others, such as Mellin’s, Lie- 
big’s, and Eskay’s foods, are intended to be prepared with milk. The 
use of any of the commercial foods alone is admissible only for short 
periods during derangements of digestion, when we wish to withhold 
for the time all fat and milk proteids. Their prolonged use almost 
invariably produces some grave disorder of nutrition, most frequently 
scurvy. Those foods which require in their preparation the addition 
of milk are open to less serious objections. They should not be used 
with condensed milk. When added to fresh milk they may serve a use- 
ful purpose in furnishing the additional carbohydrates required by an 
infant fed upon a diluted cow’s milk. In such a case they would take 
the place of milk sugar or cane sugar in the milk modification. That 
they themselves exert an important modifying influence upon cow’s milk 
so as to increase its digestibility is certainly to be doubted. The group 
classed as farinaceous foods, since they furnish starch in a convenient 
and palatable form, may often be advantageously used as an addition 
to milk after the seventh or eighth month and during the second year. 


CHAPTER III. 
INFANT-FEEDING. 


CHOICE OF METHODS OF FEEDING. 


THE different methods of feeding which are available are: 

1. Breast-feeding, either by the mother or by a wet-nurse. 

2. Mixed feeding, or a combination of nursing and artificial foe, 

3. Artificial feeding exclusively. 

In deciding by ne one of these methods a child shall be fed, many 
circumstances must be taken into consideration: the vigour of the child, 
the health of the mother, and especially the surroundings, since these 
determine very largely the success or failure of any method employed. 

Maternal Nursing.—This is the natural and the ideal method of 
infant-feeding. Every mother should nurse her-infant unless there are 
some very weighty reasons to the contrary. The physician should do all 
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in his power to encourage maternal nursing and to promote its success. 
This may be furthered by proper care of the nipples before delivery, so 
that they may be prepared for their work; by attention to them during 
the early days of nursing to prevent fissures and mastitis, which so often 
interrupt otherwise successful nursing; by careful regulation of the diet 
and habits of the nursing mother to secure the simple, natural life in 
which lactation is easiest. 

In spite of all efforts to the contrary, it is nevertheless a fact that 
the capacity for maternal nursing is steadily diminishing in this coun- 
try, chiefly in the cities, but to a considerable degree in the rural dis- 
tricts as well. Among the well-to-do classes in New York and its sub- 
urbs, of those who have earnestly and intelligently attempted to nurse, 
not more than-25 per cent, in my experience, have been able to con- 
tinue satisfactorily for as long as three months. An intellectual city 
mother who is able to nurse her child successfully for the entire first 
year is almost a phenomenon. Among the poorer classes in our cities 
a marked decline in nursing ability is also seen, although not yet to the 
same degree as in the higher social scale. These are facts that must 
be taken into account in deciding the question of feeding. While noth- 
ing is so good as good maternal nursing, no method of feeding gives 
much worse results than poor nursing. Among the higher classes of 
society, where most of the maternal nursing is of an inferior qual- 
ity, but where every facility can be afforded for the best artificial feed- 
ing, one should not be slow to adopt the latter in cases of doubt. 
Among the poor and ignorant, however, where artificial feeding can 
not be carried on with anything like the same chances of success, one 
should persist in maternal nursing so long as-there is any possibility of 
success. 

When maternal nursing should not be attempted.—(1) No mother 
who is the subject of tuberculosis in any form, whether latent or active, 
should nurse her infant; it can only hasten the progress of the disease 
in herself, while at the same time it exposes the infant to the danger of 
infection. (2) Nursing should seldom be allowed where serious compli- 
cations have been connected with parturition, such as severe hemor- 
rhage, puerperal convulsions, nephritis, or puerperal septicemia. (3) 
If the mother is choreic or epileptic. (4) If the mother is suffering 
from any serious chronic disease or is very delicate, since great harm may 
be done to her without any corresponding benefit to the child. (5) 
Where experience on two previous occasions under favourable conditions 
has shown her inability to nurse her child. (6) When no milk is secreted. 
With reference to the fourth and fifth conditions, an absolute opinion 
can not always be given at the outset. My own inclination as a result 
of increasing experience is not to allow nursing in either of these condi- 
tions, provided the means for proper artificial feeding can be com- 
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manded. The chances of success are so small and the difficulties are so 
increased by even a few weeks of bad nursing that I prefer not to put 
the child to the breast at all, even for the first two or three days. The 
breasts are bound up at once and kept bandaged. The theoretical objec- 
tion that uterine contractions are not likely to be sufficient under these 
circumstances does not hold in practice. When one begins with healthy 
digestive organs, artificial feeding is very simple and almost invariably 
successful; how simple and how successful, one who is in the habit of 
allowing all children to nurse until they are manifestly upset by it, can 
hardly appreciate. (See Fig. 31.) 
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Fie. 31.—Weight curve of nursing and artificial feeding compared. 


Both infants were strong, well nourished, and in good surroundings. The bottle-fed infant 
was never once put to the breast; fed from the milk laboratory. First formula: Fat 1 per cent, 
sugar 5 per cent, proteids 0°5 per cent. At six weeks taking: Fat 3 per cent, sugar 7 per cent, 
proteids 1°25 per cent, It will be observed that the nursing infant made more rapid progress 
during the first few weeks, while the bottle-fed infant more than made up for this between the 
fifth and ninth month, for weaning became necessary in the other child owing to the gradual 
failure of the mother’s milk. The stationary weight was the result of this condition, and the 
irregular subsequent gain was incident to the change of food. 


Artificial Feeding vs. Wet-Nursing.—When maternal nursing is im- 
possible or undesirable, the milk of another woman would seem to be 
the most natural and best substitute. While this is theoretically true, 
the practical obstacles are so many as to put wet-nursing out of the 
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question as a general method of feeding. We have in America no 
peasant class like that of Europe to draw upon; and in the class which 
furnishes most of our wet-nurses the capacity to nurse has steadily 
‘diminished. The expense of a wet-nurse—twenty to thirty-five dollars 
a month in New York—the danger of transmitting contagious disease, 
and the difficulty of obtaining proper care for her own infant, are all very 
serious objections to wet-nursing. The recent advances in artificial feed- 
ing have placed it now on quite a different footing from that which it 
formerly occupied. While it is true that good breast-milk is unques- 
tionably the best food, it is equally true that properly modified cow’s 
milk is a far better food than the milk of many wet-nurses who are 
employed. These facts added to the constantly increasing difficulty of 
obtaining good ones have caused wet-nurses to be pretty generally dis- 
carded; even in our large cities, where formerly no other substitute for 
maternal nursing was considered. 

There are, however, some conditions in which they are necessary, 
even indispensable. Some young infants, usually those who have been 
badly started, can not be made to thrive upon any form of artificial feed- 
ing. There are also many premature infants and some very delicate 
ones whose powers of assimilation are so feeble that they are reared 
under any circumstances only with the greatest difficulty, but whose 
chances of life are much increased by a good wet-nurse. Again, in 
young infants who have been suffering for some time from chronic indi- 
gestion and failing nutrition, the symptoms of acute inanition some- 
times develop with great rapidity and severity. From such a condi- 
tion, apparently hopeless, infants may sometimes be rescued by the 
timely assistance of a good wet-nurse. 

The difficulties in the way of successful infant-feeding in foundling 
asylums and other institutions for young infants are such that in them 
wet-nursing should be employed whenever possible. 

Mixed Feeding.—Mixed feeding, or a combination of nursing and 
artificial feeding, may be employed whenever the supply of the nurse is 
insufficient, also to relieve the mother from the strain of nursing entirely, 
and, during the later months, for the purpose of gradual weaning. 


BREAST-FEEDING, 


Care of the Breasts during Lactation.—For the safety of both mother 
and child it is essential that the most scrupulous attention be given to 
cleanliness. The nipples, and the breasts as well, should always be care- 
fully washed after each nursing. Usually plain water is sufficient, or a 
weak boric-acid solution may be employed. 

Nursing during the First Days of Life.—This is necessary, to accus- 
tom the child and the mother to the procedure, and to empty the breasts 
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of the colostrum; it also promotes uterine contractions. All these re- 
sults can be attained by putting the child to the breast on the first day 
once in six hours, on the second day once in four hours. It is unneces- 
sary to repeat the nursing more frequently. The child gets from the 
breast only from four to six ounces a day during the first two days. Did 
it require more nourishment before the milk-flow is usually established, 
we may be sure that Nature would not have been so late with her supply. 
Considering how great are the changes taking place during these first 
days in the circulatory and respiratory systems, we are hardly surprised 
that two days pass before the organs of digestion are given much work 
to do. The common practice of administering to an infant a few hours 
old all sorts of decoctions, with the idea that because it cries it is suf- 
fering from colic, can not be too strongly condemned. A certain 
amount of crying is proper and necessary. In exceptional circumstances, 
when an infant is unusually strong and robust and screams excessively, 
and especially when the temperature is elevated, it may be necessary to 
give food even on the first day; but this is not to be the rule. A little 
warm water, or a five-per-cent solution of milk sugar, should first be 
given ; from two to four teaspoonfuls at a time are sufficient. This often 
satisfies the child; when it does not do so, regular feeding should be 
begun on the second day. Should the milk be delayed beyond the second 
day, feeding should then be begun at regular intervals, as in the cases 
which are to have no breast-milk. 

Nursing Habits.—Good habits of nursing and sleep are almost as eas- 
ily formed as bad ones, provided one begins at the outset. A vast deal 
of the wear and tear incident to the nursing period may be avoided if 
the child is trained to regular habits. Attention to these minor points 
often makes all the difference between successful and unsuccessful nurs- 
ing. The physician must have a very clear notion of how often nursing 
is necessary, must give very explicit directions, and see that they are car- 
ried out. After the third day, for the first month, ten nursings in the 
twenty-four hours are quite sufficient, and no more should be allowed. 
An infant at this age can usually be depended upon to take at least 
one long nap of from four to five hours in the course of the twenty-four. 
For the rest of the day the child should be awakened, if necessary, at 
the regular nursing time, and put to the breast; this plan being con- 
tinued until nine o’clock at night. It should then be allowed to sleep as 
long as it will, and but two nursings given between this hour and seven 
in the morning. In the course of two or three weeks a healthy infant 
can usually be trained to nurse and sleep with almost perfect regularity, 
frequently, when a month old, going six hours regularly at night without 
feeding. A trained nurse of my acquaintance states that out of thirty- 
three infants of which she had the care from birth, thirty-one were 
trained without difficulty in the manner described. In only one case was 
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the training a failure—that of a delicate, highly nervous child. Of 
course, success in training must rest almost entirely with the nurse; but 
the physician should at least appreciate its importance and lend it his 
support. The great gain to the mother is, that she is enabled to have a 
quiet, undisturbed night. This is of the utmost importance, and has 
more to do with a good milk supply than any other single thing in con- 
nection with the mother’s habits. So far as the child is concerned, regu- 
lar habits of feeding and sleep, and regular evacuations from the bowels, 
which nearly always go with them, are important factors in infant 
hygiene, especially in the prevention of gastro-enteric diseases. 


Schedule for Breast-Feeding. 


Number of nurs-| Interval durin Night nursings 
AGE. ings in 24 hours. t ere a ne ee He oe 
Hours. 
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Third to twenty-eighth day.......... 10 2 2 
Fourth to thirteenth week........... 8 2 1 
Mhindehosturthimm Otero uravevecls eve Uf 3 1 
Hittheatostweltth month. eon) stee esos « 6 3 0 


These rules can be carried into effect with but little difficulty, and 
with great benefit to both mother and child. It is to be remembered that 
we are here speaking only of healthy children. The possibility of train- 
ing children to eat and sleep in the manner described will be doubted only 
by one who has not made a careful trial of it. Relieving the mother of 
night-nursing after the child is five months old is of the greatest value, 
and will often enable her to continue lactation, when otherwise it would 
be brought to an abrupt termination. On no account should the child 
be allowed to sleep upon the mother’s breast, nor in the same bed with 
the mother. The temptation to frequent nursing is thus largely re- 
moved. Nomere sentiment in regard to these matters should be allowed 
to interfere with the plain dictates of reason and experience. 

Symptoms of Inadequate Nursing.—Attempts at maternal nursing so 
often result in failure, jeopardizing the health, and even endangering the 
life of the child, that it becomes a matter of the greatest importance to 
decide this question aright, and as early as possible. On the one hand, 
one should not hastily wean a child on account of symptoms which may 
have no connection with the food, nor should weaning be advised when 
the indigestion from which the infant is suffering is due to causes which 
are temporary and remediable. On the other hand, nursing should not 
be allowed to continue simply because a conscientious mother desires it, 
when every indication points to failure. These cases must all be closely 
watched during the first month or two that valuable time may not be 
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wasted. If artificial feeding is to be employed the difficulties are fewer 
when it is begun early than after the digestive organs have been deranged 
by several weeks of very poor nursing. The physician should be as 
familiar with the symptoms of inadequate nursing as with those of any 
disease of infancy. 

During the first days of life a most important sign is the tempera- 
ture. Asa rule, a child who gets a proper amount from the breasts has 
a normal temperature. Very many who get little or nothing during this 
time have a temperature of 101° or 102° F., and, in extreme cases, 104° 
or even 106° F. If no obvious symptoms of illness are present, such a 
temperature from the second to the fourth day may be considered evi- 
dence of insufficient nourishment, or even of starvation. (See Inanition 
Fever. ) 

The child is habitually uncomfortable and does not thrive. This dis- 
comfort is shown in that sleep is restless, easily disturbed, and much less 
than normal; and when awake the child is fretful, irritable, and cries 
much of the time. Nothing so well indicates that a child is thriving 
as an increase in weight. All infants, and particularly those whose 
nutrition is the subject of special difficulty, should be weighed twice a 
week during the early months. A child need not gain rapidly, but should 
always gain steadily unless obvious signs of disease are present. One 
should not be satisfied unless the weekly gain is at least four ounces. In 
the great majority of cases a failure to gain in weight during the first 
six months depends upon the nourishment, and upon that alone. 

In addition, there may be symptoms indicating serious indigestion. 
Sometimes these relate chiefly to the stomach, in most such cases there 
being habitual vomiting. More often the derangement is intestinal. 
There is habitual colic, with constipation and dry, hard, white stools; 
or there is diarrhcea, with thin green discharges usually containing curds ; 
if continued, after a time mucus in considerable quantities is present. 

Often when the milk is very scanty something may be learned from 
the manner in which the child takes the breast. Where the milk is 
abundant, five or six minutes are often sufficient. If the milk is very 
scanty, an infant will frequently nurse half or three-quarters of ‘an hour 
and then stop, more because it is exhausted than because it is satisfied. 
Sometimes a scanty supply is indicated by exactly the opposite symp- 
tom—viz., the child seizing the nipple and nursing vigorously for a 
few moments, then dropping it in apparent disgust and refusing to make 
any further efforts. This is often seen where the breasts are practically 
empty. 

When we see a combination of the above symptoms—viz., a fret- 
ful, colicky, sleepless infant with either no gain in weight or a loss of 
a few ounces a week, and with stools which never approach the normal 
in colour, odour, or consistency, and these conditions persisting beyond 
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the mother’s three or four weeks of convalescence—we are justified in 
taking the child from the breast at once (Fig. 32). When the symptoms 
are less numerous and less severe, and especially when, in spite of all 
discomfort and indigestion, the infant is steadily gaining in weight, the 


WEEK 
OFAGE2 4 6 i @ (ees 1G ik Bo wey owe Was 


19 
18 


17 


16 


ANE 


T 


Fig. 82.— Weight curve showing the effect of bad nursing and good feeding. Maternal nursing 
for seven weeks; contiaued symptoms of indigestion; colic, frequent green passages, con- 
stant discomfort, etc.; other treatment without avail. Immediate improvement when 
weaned and put on modified milk from the laboratory. Formula: Fat 15 per cent, sugar 6 
per cent, proteids 0°75 per cent. All symptoms of indigestion rapidly disappeared, the per- 
centages were gradually increased, and steady gain in weight tollowed. 


case should receive further study before weaning is ordered. Consider- 
able assistance may often be obtained from examination of the milk. 
The Management of Woman’s Milk where Nursing Infants are not 
Thriving.—The milk examination usually discloses one of three condi- 
tions: (1) an over-rich milk, quantity usually abundant; (2) milk poor 
in quality and scanty; (3) quantity abundant, quality poor. 
Excessively rich milk.—This is usually found under the following 
conditions: The woman is in good health, has large, well-developed 
breasts, which are full and tense at nursing time. In most cases she is 
upon a very abundant diet, largely of nitrogenous food, getting little or 
no exercise, and frequently taking some alcoholic beverage with the no- 
tion that because the child is not thriving the milk is poor. This is often 
seen in the wet-nurse after making a change from the simple life and 
habits of home to the more luxurious life and diet of the family to which 
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she goes. The following analyses from Rotch are a good illustration of 
the exact composition of milk under such circumstances: Analysis £ 
shows milk of a healthy but under-fed wet-nurse two days before change 
of food; II, the milk of the same nurse after one month of rich food 
with very little exercise; III, milk of the same nurse, the food and exer- 
cise being regulated : 


15 Ul. III. 
Per cent. Per cent. Per cent. 
Bia tivreve, achrova otsloloreietsterskecdteve she reters 0°72 5°44 5°50 
SL cian acaonsa6 Gad” oOUm 6°75 6°25 6°60 
Provel dine se /<itre eteis scorers Srteesterete 2°58 4°61 290 
DALES. cireronemictote sacra eters 0°22 0°20 0°14 


The effect of the diet and life is seen to be, high fat and high pro- 
teids. Asa result of the exercise, there is seen a very marked reduction 
in the proteids. 

The clinical examination of very rich milk shows the cream to be 
from eight to twelve per cent, and the specific gravity from 1,032 to 
1,034. Instead of weaning the baby, or dismissing the wet-nurse be- 
‘cause the child has indigestion or loses in weight, certain changes should 
be instituted. Alcohol should be entirely prohibited. The diet, espe- ~ 
cially the meat, should be reduced, and the nurse required to take daily 
exercise in the open air, particularly by walking. The improvement 
following such a regimen is often immediate, the child’s symptoms dis- 
appearing in the course of a few days and a regular gain in weight 
beginning. 

Scanty milk of a poor quality—This is most often seen in a delicate 
or anemic mother—one, perhaps, who has had a difficult or complicated 
labour, who is emotional, anxious, and careworn. In such cases it is 
often with the greatest difficulty that we can secure the necessary half 
ounce required for examination. The milk is sometimes so poor that we 
can decide positively after two examinations that it is useless to continue 
lactation. In such cases we often find the specific gravity from 1,024 to 
1,027, and the cream only two or three per cent. In other cases, where 
the variations from the normal-are not so great—i.e., specific gravity 
1,030, cream four per cent, and the quantity fairly abundant—we may be 
able so to improve the milk that lactation may be easily and advanta- 
geously continued. In the management of such cases the first thing is to 
secure to the mother undisturbed rest at night. If possible, she should be 
entirely relieved of the care of the infant at this time, and if feeding is 
necessary the bottle should be given. She should have a certain amount 
of fresh air every day, driving if possible, or walking as soon as she is 
able to take more active exercise. One of the most powerful stimulants 
to the secretion of milk is massage of the breasts. A.M. Thomas (New 
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York) places it above all others. It should be done with great care and 
gentleness, and most of all with every precaution against infection. The 
entire breast, including the nipple, should be rendered aseptic, as should 
the hands of the masseuse. Some mild antiseptic ointment may be used 
with the massage. It should be done two or three times a day for ten 
minutes. The diet should be abundant, with a large allowance of milk 
and meat, especially beef. If there is anemia, iron should be given. 
- Some of the alcoholic extracts of malt are useful. Every means should 
be taken to improve the general nutrition, for whatever benefits this 
improves the milk. If the conditions present are incident to the con- 
finement or the convalescence, the prognosis is good; and in the course 
of a week or two very marked improvement may be evident, and lacta- 
tion may be successfully continued. If, however, the conditions depend 
upon constitutional debility, or if the mother has an exceedingly nervous 
temperament, the prognosis is much worse. Temporary improvement 
may take place, but it soon becomes evident that the experiment is a 
failure, both as regards mother and child. 

Quantity abundant, quality very poor—This condition is occasion- 
ally seen in women who, to improve the milk, have been taking large 
quantities of fluids, often with alcohol in some form. In such cases, in- 
stead of being formed by the epithelium of the glands, the milk is largely 
a mere transudation from the blood-vessels. Where the patient is very 
anemic and the general condition poor, the glands act as little more than 
a filter. In such circumstances the breasts may be so full as to be pain- 
ful, and the milk may often come away spontaneously. An examination 
usually shows low specific gravity and very low fat. Where these condi- 
tions exist nursing should be discontinued. 

Summary.—Poor milk is usually low in fat and scanty in quantity, 
while the proteids may be either high or low. Very rich milk is usually 
high both in fat and proteids. While the examination of the milk often 
gives a clue as to the nature ‘of the variations from the normal, the 
causes of such variations are to be sought in the nurse’s condition and 
habits, and removed by correcting these. Very poor milk can seldom be 
permanently improved unless the causes are very definite and of a tem- 
porary character. Over-rich milk can often be improved if the true ex- 
planation for it can be reached. Results are to be judged not so much 
by the change in the composition of the milk as by improvement in the 
infant’s symptoms. The question is always whether the individual milk 
can be made to agree with the individual child. On the whole, since 
artificial feeding, when it can be properly done, gives so much better 
results than poor or doubtful nursing, I am inclined, as a result of in- 
creasing experience, to stop nursing after a fair trial—e. g., of two weeks 
—has been made, and begin feeding, rather than waste time in prolonged 
efforts to improve the breast-milk. 

13 
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Wert-Nurstna.—In the selection of a wet-nurse, it is by no means 
so essential as has generally been supposed, that her child shall be of 
about the same age as the child she is to nurse, for, after the first 
month, the changes in the composition of breast milk are insignificant. 
It is always desirable that the wet-nurse shall have nursed her own infant 
long enough to demonstrate the fact that she has an abundance of good 
milk; hence, taking a wet-nurse at the end of the first or second week is . 
always fraught with considerable uncertainty. For an infant six weeks 
old, a wet-nurse whose milk is anywhere between one and five months old 
will usually answer perfectly well. For an infant only two or three weeks 
old, the milk should not be more than six weeks old. 

A good nurse must, first of all, be a healthy woman, free from syphi- 
litic or tuberculous taint, and her throat, teeth, skin, glands, hair, and 
legs should be carefully inspected. She must have good mammary glan- 
dular development. Not much is to be expected of small flat breasts. 
The breasts should be full and hard three hours after nursing. They may 
be very large and yet supply very little milk, being then composed almost 
entirely of fat. On the other hand, some smaller breasts may be almost 
all glandular tissue. The difference in the size of a breast before and 
after nursing, is one of the best guides as to the amount of milk it is se- 
creting. The nipples should be free from erosions or fissures, and long 
enough for the needs of the child. The nurse should not be anemic, 
since it is impossible for a pale, anemic woman to furnish good milk. 
Preferably she should be of a phlegmatic temperament, and of a good 
moral character. This is desirable for personal reasons, although there 
is no evidence of moral qualities being transmitted through the milk. 
It is desirable that a nurse should be between twenty and thirty years of 
age, although much more depends upon the individual than upon the age. 
Other things being equal, a primipara should be chosen. An examina- 
tion of the milk may be of some assistance in selecting a nurse; but the 
best evidence to be obtained of the character of a woman’s milk is the 
condition of her own child, which should always be seen before she is 
accepted. It often happens that a woman who has had an abundant 
supply of milk for her own infant, has very little for another infant for 
the first few days in her new surroundings. This is usually the result 
of the nervous influences connected with parting from her own child, 
going to a new place, being carefully watched, etc. In such a case it 
should not be too readily decided that she is incompetent as a nurse, for, 
under most circumstances, with proper treatment her normal flow of 
milk will be re-established. 

Werantne.—Weaning should always be done gradually, when. pos- 
sible, for the sake of both mother and child. Sudden weaning is apt 
to be followed by an attack of acute indigestion in the infant. This, how- 
ever, is not a necessary result, and usually depends upon the fact that 


WEANING. 177 


the child is given cow’s milk without sufficient dilution. Weaning in hot 
weather is usually to be avoided; but the harm from this is not nearly so 
great as sometimes results where lactation is unduly prolonged because 
of a prejudice against a change of food at this time. While there are 
many women of the lower classes who are able to nurse their children to 
advantage for the entire first year, the number of such among the bet- 
ter classes is certainly very small. By the latter, nursing can rarely be 
continued beyond the ninth, and often not beyond the sixth month, with- 
out unduly draining the vitality of the mother and at the same time 
harming the child. The late months of lactation, like the early months, 
require close watching. It is a common mistake to continue both mater- 
nal and wet-nursing too long, owing to a dislike of making a change 
when things are going tolerably. It is a safe rule to make the ninth 
month the time to supplement the breast-feeding by other food. But 
here, as in the early months, the child’s weight is the best guide. In the 
absence of evident signs of disease, a stationary weight for several weeks 
makes weaning advisable; a steady loss makes it imperative. 

The accompanying weight-chart (Fig. 33) illustrates this point. The 
infant was nursed by the mother, and did unusually well until the sixth 
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Fig. 33.—Chart showing the effect of pregnancy upon the weight of a nursing infant. The 
upper line is that of the patient; the lower one is the average line for the first year. 


month. As it did not seem ill, the parents were not disturbed by the 
gradual loss in weight, and I was not consulted until the loss had reached 
three pounds. Feeding was at once begun, and in a week all nursing was 
‘stopped and the child gradually regained its lost weight. It was subse- 
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quently discovered that the mother was pregnant at the time the loss 
was going on. ' 

When a nursing infant has been accustomed from birth to take one 
feeding a day from the bottle, always a great convenience to a nursing 
mother, gradual weaning is generally an easy matter; otherwise it is 
sometimes an impossibility, the child refusing all food except the breast 
so long as this is given, and nothing but starvation inducing it to take 
food either from a bottle or a spoon. Infants will sometimes refuse 
food until so weak as to make their condition serious. _ 

Sudden weaning may be required at any time from the development 
in the mother of acute disease of a serious nature, such as typhoid fever 
or pneumonia, of grave chronic disease, such as tuberculosis or nephritis, 
from the intercurrence of pregnancy, or from disease of the mammary 
gland. On no account should an infant be suckled at a breast which is 
the seat of acute inflammation. Through many of the minor ills—mild 
attacks of bronchitis, pharyngitis, indigestion, and even malarial fever— 
mothers will frequently nurse their children without any seeming detri- 
ment to them or to themselves. In acute illness of short duration, even 
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Fie. 34.— Weight curve of a child properly weaned. Abrupt weaning at eight months; loss ot 
weight for the first week due to the child’s being put upon cow’s milk with low percent- 
ages. Formula: Fat 1*6 per cent, sugar 6 per cent, proteids 0°80 per cent, Percentages were 
rapidly increased, with subsequent steady and regular gain in weight. Weaning accom- 
plished without the slightest symptom of indigestion. ‘The lower is the average line. 


if severe, it is usually better, unless we decide to wean altogether, to 
maintain the flow of milk by the use of the breast-pump rather than 


allow it to dry up. The breasts may be pumped three or four times a day. 
In cases of sudden weaning, the food must in the beginning be very 


MIXED FEEDING. 179 


much weaker than for an artificially-fed child of the same age. If 
weaned at six months, the child should be put upon a food appropriate 
for a healthy child of one month; if at nine or ten months, upon a food 
appropriate for one of three or four months. If this is done, the change 
can be made without causing much disturbance (Fig. 34). When the 
infant has become somewhat accustomed to cow’s milk the strength of 
the food may be gradually increased, and regular gain in weight will 
follow. 
MIXED FEEDING. 


By mixed feeding is meant a combination of nursing and artificial 
feeding. This may be resorted to in any case in which the milk-supply 
of the mother is insufficient, or when the drain upon her health is unduly 
great. In most cases it is better than entire artificial feeding, and there 
is no objection to combining the two; but before allowing a mother 
partly to nurse and partly to feed her infant, one must be sure that the 
quality of the milk is good. This is to be determined by the principles 
given in the preceding pages. 

It is well from the very outset to accustom the infant to take one 
of its feedings, or at least to take water, from a bottle each day. In 
maternal nursing, the occasional feeding which is usually necessary, be- 
comes then an easy matter. If circumstances make it desirable to relieve 
the mother of night-nursing, or of one or more feedings during the day, 
this also can be accomplished without difficulty. If the child is being 
wet-nursed, the same plan is advisable, for it then becomes easy to put an 
infant upon the bottle entirely in the event of the wet-nurse leaving sud- 
denly—a not uncommon occurrence. If at any time the mother’s health 
begins to suffer, she should be relieved of two or more nursings a day, and 
the bottle substituted. In this way she may be able to continue lactation 
for some time longer. When, however, the nursings have been reduced 
to only two or three daily, the milk should be examined frequently, as it 
is apt to deteriorate rapidly in quality. Mixed feeding is also necessary 
in many cases during the first few weeks, while the mother’s milk is insuf- 
ficient in consequence of anything which has retarded convalescence after 
parturition. It often happens that the milk becomes abundant and of 
good quality when the mother is well enough to be up and out of doors, 
although it was previously scanty and of inferior quality. Two or three 
feedings a day from the bottle help to bridge over this period and pre- 
vent the child’s nutrition from suffering. In all cases of mixed feeding, 
the food should be the same as when the child is fed exclusively. 


ARTIFICIAL FEEDING. 


There are several fundamental principles regarding which nearly the 
whole scientific world is agreed. 
1. Woman’s milk is not only the best, it is the ideal infant-food. 
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2. Any substitute should furnish the same constituents—fat, sugar, 
proteids, salts, and water; furthermore, they should be in about the 
same proportion as they exist in a good sample of woman’s milk. 

3. As nearly as possible the different constituents should resemble 
those of woman’s milk both in their chemical composition and in their 
behaviour toward the digestive fluids. 

4, These conditions are fulfilled only by fresh milk from some other 
animal. 

In the artificial feeding of infants, cow’s milk is selected as being 
the only milk available for general use. Although it furnishes all the 
constituents required, they are not present in the proportions suited to 
young infants, and the constituents are not identical with those in wom- 
an’s milk. Cow’s milk, therefore, can not be fed to most infants without 
some changes. These changes are technically known as the Modifica- 
tion of Cow’s Milk.” 

Although there is practical agreement among writers and teachers 
regarding the foregoing points, there still exists considerable difference 
of opinion respecting methods of adapting cow’s milk to the infant’s 
digestion. Tio make these changes properly it is necessary to know 
in the first place what are the exact differences between cow’s milk and 
woman’s milk; and, secondly, to devise the simplest method of over- 
coming them. 

The earliest milk modification was simply dilution with water and 
the addition of enough cane-sugar to make it taste like breast-milk. The 
only change made with the age of the child was simply to vary the amount 
of water. Instead of water as a diluent many have preferred to use 
gruels made from different cereals—oatmeal, barley, arrowroot, etc.— 
believing that thereby the casein was rendered more digestible. Upon such 
simple modifications as these many children have done, and many still do, 
very well, when the matter of dilution is judiciously managed. But it is 
equally true that very many do not do well, and that present knowledge 
enables us to do something better. There are, however, circumstances 
where anything more complex is impossible in the way of milk modifica- 
tion; then only should the old methods of simple dilution be employed. 

Later, when the composition of woman’s milk came to be better un- 
derstood, it was thought that all that was necessary in modified milk 
was to secure the exact percentages of fat, proteids, sugar, and salts 
which exist in a good sample of woman’s milk, and that this would 
be the best possible substitute for it. Out of this came the various mix- 
tures of milk, cream, sugar, etc., which aimed to reproduce, according to 
the views of different writers, the exact proportions of woman’s milk. | 

This was a great step in advance, in that some proper relation be- 
tween the different food constituents was maintained. While frequently 
successful, such formulas often failed for lack of flexibility. The food 
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was the same, but the child was not always the same. Furthermore, the 
difference in the digestibility of some of the elements, particularly the 
proteids, was not sufficiently taken into account. Experience has shown 
that no single milk-formula can be made to serve as a substitute for 
woman’s milk; and intelligent students of the problem have ceased to 
search for one. 

The central thought of the newer method of modification—which 
may very properly be called the “ American method ”—is to consider the 
different elements of the food separately and to adapt their proportions 
to the child’s digestion. Like the method just described, it is based 
upon the percentage composition of woman’s milk, and also recognises 
that there is a difference in the digestibility of cow’s milk and woman’s 
milk, particularly of the proteids. It aims to discover the proper propor- 
tions of fat, sugar, and proteids, and the best methods of gradational in- 
crease for healthy infants with normal digestion; and also to discover 
for those with abnormal or feeble digestion, the combinations best suited 
to the individual conditions. Where difficulty exists in the digestion of 
milk, it is usually with some one of its elements, or at least chiefly with 
one. In such a condition, instead of stopping milk entirely, or reducing 
the proportion of all the elements by simply diluting the food still fur- 
ther, that one alone which is causing the disturbance is reduced. 

In practice there is necessary an easy method of securing the usual 
percentages which experience has shown to be best for healthy infants, 
following in a general way those existing in woman’s milk—a method, 
moreover, which can readily be adapted to special and peculiar condi- 
tions. In brief, the American, or, as it is sometimes called, the “ per- 
centage method ” of milk modification for infant-feeding, aims at some- 
thing which is definite, exact, and at the same time flexible. It is some- 
what more complex possibly than the older methods, but not nearly so 
difficult as may at first appear. In practical results, however, it is in 
my judgment, and in the opinion of nearly every one who has taken the 
trouble to master it, a very great step in advance. By this method 
infant-feeding has been placed for the first time upon a scientific basis. 
Percentages are simply a method of stating definitely just what we are 
giving, and furnish the only means by which our observations can be 
recorded and compared with those of others. 

For the fundamental work along this line the world is indebted to 
Prof. T. M. Rotch, of Harvard, and Mr. G. E. Gordon, of the Walker- 
Gordon Laboratory Company. 

Tuer MopiricaTIon or Cow’s MILK ror HEALTHY INFANTS DURING 
THE Frrst YEAR.—By the modification of cow’s milk is meant its adap- 
tation to the purpose of infant-feeding. It is desirable to consider sepa- 
rately the changes required by healthy infants with normal digestion, and 
those required by infants with feeble digestion, or those suffering from 
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more or less indigestion. From a failure to make this distinction, much 
confusion has arisen and many errors have erept into the subject of 
infant-feeding. The digestion of all healthy infants is very much alike, 
and they can all be fed in much the same way; while, on the contrary, 
the variations afforded by unhealthy infants are almost endless, and 
each case must be considered by itself. If it is only healthy infants 
that can be fed by rule, it is equally true that if fed from the beginning 
by proper rules most infants will remain healthy. 

When cow’s milk is substituted for woman’s milk the differences in 
chemical composition must first be taken into account. The averages, 
based upon the latest and most reliable analyses, are as follows: 


Woman’s milk, Cow’s milk, aver- 
average. age. 
ms Per cent. Per cent. 
IF ati vaio erate sve tay/aset at erate ore poisas,a¥eretoboner seuss rior omar ochre 4:00 4°00 
SUOATMa itn ate eo cteien ore eicteropetorenslocetcrase ReerNereree gs 2 é 7°00 4°50 
Protease eee oes sole cisrarehhotore oreear eins eae etelore 1:50 3°50 
Sa lts\a2 area usue caters Cereus. soak ane eeeeyekevela eieee meteors 0-20 0°75 
WiaGers Vorscouc.s orsle tein e oinio aicerneer er erele erect are 87°30 87°25 
100°00 100°00 


Cow’s milk has therefore an excess of proteids and salts, too little sugar, 
and about the quantity of fat required. There must also be considered 
the bacteria in cow’s milk, its acid reaction, and that its proteids, and 
possibly the fat, are more difficult of digestion. 

Fat.—The average amount of the fat of cow’s milk which a healthy 
infant can digest varies from 2 to 4 per cent. Beginning with a slightly 
lower amount, it can usually be made 2 per cent at one week; 3 per cent at 
three or four weeks; and 4 per cent at four or five months. I have seldom 
found it advantageous to increase the fat above 4 per cent, and constantly 
see serious derangements of digestion produced by the use of higher per- 
centages.* The danger of disturbing the infant’s digestion by using too 
high fat is not sufficiently appreciated. This mistake is frequently made 
when rich Jersey milk is employed, and also when the fat percentage 
is steadily raised for the purpose of overcoming chronic constipation. 
There are many healthy infants who can not digest even 4 per cent of fat 
at any time, and many more who during hot weather do much better 
when a reduction to 3 or 3.5 per cent is made. No modification of the 
fat of cow’s milk is possible except in the amount. There seems to be 
no difference in the digestibility of gravity and centrifugal cream. Fresh- 
ness is a very important consideration in all extra fat added to milk; 
since undoubtedly the fermentative changes, some of which may take 
place in the fat quite early, seriously affect its digestibility. 


* Archives of Pediatrics, January, 1905. 
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Sugar—tIn woman’s milk the percentage of sugar is remarkably 
constant under all conditions—between 6 and 7 per cent. In feeding 
cow's milk it is seldom required to have the sugar less than 5 and 
never more than 7 per cent. This is the simplest part of the modifi- 
cation. As the sugar in milk is simply lactose in solution, it is only 
necessary to calculate the amount required to be added to bring this 
up to the 5, 6, or 7 per cent desired. The milk sugar should first be 
dissolved in boiling water, and, when it contains impurities, filtered 
through absorbent cotton. It should be prepared at least every second 
day, and in summer daily. It is more rational in theory, and certainly 
better in practice, to use milk sugar rather than cane sugar, since the 
former supplies what exists in woman’s milk. It should be distinctly 
understood that the purpose of adding sugar to milk is not to sweeten 
the food, but to furnish the proper proportion of soluble carbohy- 
drates necessary for the infant’s nutrition. When, however, good milk 
sugar can not be obtained, cane sugar may be substituted; the amount 
added inust be but little more than half that of milk sugar on account of 
its sweeter taste, and greater liability to undergo fermentation in the 
stomach. 

Proteids.—The modification of the proteids is the most important 
change necessary in cow’s milk, for it is the proteids which give most 
of the trouble to the infant’s digestion. Of the other elements, only 
the amount has required consideration; but in the proteids there are 
other differences. Woman’s milk contains more lactalbumin than casein, 
while cow’s milk contains about five times as much casein as lactalbumin. 
Besides this difference in quantity is that of coagulability in the infant’s 
stomach. The firm dense coagulum which forms with cow’s milk is 
greatly lessened by diluting the milk, but does not disappear altogether 
even when the total proteids are made the same as in woman’s milk. 

Four different methods have been proposed for modifying the pro- 
teids of cow’s milk: (1) Reducing the proportion; (2) partially pre- 
digesting them by peptonizing; (3) separating them, by removing the 
casein by coagulation with rennet; (4) using as a diluent, instead of 
water, gruels made of different cereals—oatmeal, barley, arrowroot, etc. 
—for their mechanical effect upon the coagulation of the casein. 

For healthy infants with average digestion, reduction in the quantity 
of the proteids is all that is necessary; the other measures will be con- 
sidered in connection with Difficult Cases of Feeding (page 208). 
On account of the differences mentioned, it is not enough to reduce the 
proteids to the average present in woman’s milk—i.e., 1°5 per cent. 
During the early months the percentage should be much less than this. 
I have obtained the best results by making the proteids for the first 
few days only 0°33 or 0°50 per cent; then, as the stomach becomes some- 
what accustomed to cow’s milk, gradually raising the proportion until 
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before the end of one month the child is usually taking 1 per cent; by 
the end of the second or third month, 1-5 per.cent; and by the end of 
the fourth or fifth month, 2 per cent proteids. It is seldom that the 
total quantity of proteids present in cow’s milk can be given before a 
child is a year old. I believe the secret of success in feeding cow’s milk 
is to begin with the proteids so low as not to disturb the infant’s diges- 
tion, and then slowly but steadily to raise the quantity. While the 
infant’s stomach was not intended to digest cow’s milk, but woman’s 
milk, it is perfectly certain that by this method it can gradually be 
trained to digest cow’s milk of the percentages mentioned. 

Except to start with too high proteids no more common mistake is 
made than to continue long with too low proteids. Anemia, malnu- 
trition, and, I believe, not infrequently scurvy are seen as a consequence 
of this practice. The gradual increase is therefore just as important 
as the low beginning. 

Inorganic Salts.—These are excessive in cow’s milk, and nearly to 
the same degree as the proteids. They may generally be calculated as 
one-fifth the total proteids. No separate modification of the salts has 
thus far been attempted. When the proper dilution is made for the 
proteids, the proportion of the salts will be nearly correct, except during 
the first days of life. 

Reduction in the proteids and inorganic salts of cow’s milk is effected 
by dilution. The amount of reduction obtained by the different dilu- 
tions is shown in the following table: 


Cow’s Diluted | Diluted Diluted | Diluted | Diluted | Diluted 


milk. once. twice. 3 times. | 4 times. | 6 times. | 9 times. 
[Pro beldsmernvents ee 3 50 1°75 1°16 0°87 0:70 0°50 0°35 
Inorganic salts..... 0°75 0°37 0°25 0-18 0°15 0°10 0°07 


Reaction.—The acidity of cow’s milk may be overcome by the addi- 
tion either of lime-water or bicarbonate of soda. Of the former, there is 
required about one ounce to each twenty ounces of the food; of the 
latter, about one grain to each ounce of the food. For very young in- 
fants it is often desirable to use twice as much of each one of these. 

Bacteria.—These are always present in cow’s milk. They have been 
already considered. 

The Observation of Cases of Infant Feeding.—For the first few weeks 
it is essential that the physician see the infant every few days, inspect the 
stools, hear the nurse’s report, and see how his directions are being car- 
ried out. When the child is well started and has begun to gain regularly 
in weight, a weekly visit will be sufficient. Still later a regular weekly 
report in writing, to be continued up to the seventh or eighth month, 
may be all that is required; after that time monthly reports are usually 
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sufficient. My plan is to have the weekly report include only answers to 
certain questions—viz. : - 

Pe We ehb tae sae gain or loss since last report. 

2. Stools: frequency and general character. 

3. Vomiting or regurgitation—when? and how much? 

4. Flatulence or colic? 

5. Appetite: is the child satisfied? Does he leave any of his food? 

6. Is he comfortable and good-natured ? 

?. How much does he sleep ? 

8. Date. 

9. Date of last report. 

An excellent plan is to furnish the patient with printed forms con- 
taining these questions to be filled out and returned. This is a simple 
matter, and there are very few intelligent mothers who will be unwilling 
to co-operate with the physician to this extent. With information re- 
garding the points indicated, it is possible for the physician to know 
pretty accurately how the case is doing, what changes, if any, are de- 
sirable in the food, and whether he ought to see the patient. It is only 
by some systematic method of observation that one can secure the best 
results in this or any other form of infant-feeding. The plan just de- 
scribed is equally useful in all methods. 

Milk Laboratories.—The first milk laboratory was established in 
Boston by the Walker-Gordon Company in 1892; one in New York in 
1893, and since that time others in many American cities. They under- 
take to furnish “ modified milk” of any desired proportions, upon the 
prescription of physicians, exactly as drugs are dispensed by an apothe- 
cary. The elements chiefly used by the Walker-Gordon laboratories 
are: (1) Cream containing 16 per cent fat; (2) separated milk, from 
which the fat has been removed by the centrifugal machine; (3) a 
standard solution of milk sugar, 20 per. cent strength. These contain 
fat, sugar, and proteids in the following proportions: 


Cream. Separated milk. | Sugar solution. 
Per cent. Per cent. Per cent. 
Te als op a Eee at ree ERE eA aie 16.00 MGs — Ee PO wanes 
SUA cue 1S COLO ar OEE Toe 4.00 4.40 20.00 
DOLEIG SOs etter asa eoe clele a o-tteetere eels 3.20 ALOO HA Goria MAEM 


By combining these it is possible to vary the percentages of fat, sugar, 
and proteids in the milk to almost any degree desired, and to do this 
with very great accuracy. Lately, by using whey, a separate modifica- 
tion of the proteids has been accomplished; so that within certain limits 
a larger proportion of lactalbumin can be given. The highest propor- 
tion of lactalbumin with the lowest proportion of casein can be given 
when the total proteids do not exceed 1.15 per cent; of this, .90 per 
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cent may be lactalbumin and .25 per cent casein. The alkalinity is usu- 
ally obtained by adding lime-water in any desired amount. ‘The labora- 
tory uses either gravity or centrifugal cream, as preferred by physicians ; 
it also adds, when requested, gruels of wheat, oats, or barley of any 
desired strength; and, finally, it delivers the milk raw, or heats it for 
sterilization to any temperature ordered by the physician. 

The food-supply for the entire day is delivered each morning in the 
bottles from which it is to be fed. The empty bottles returned are 
washed and sterilized at the laboratory. In ordering the food the physi- 
cian simply writes for the percentages of fat, sugar, and proteids which 
he desires, together with the number of feedings for twenty-four hours 
and the quantity for each feeding in the following form: 


Be Rate sorace, Sie oie eisiazee satace isle, oloielehole “ere tate tsi tame tensions crenata ets 3 per cent. 
SUP ALAS re cies bare 'e home oie lone men estetetolere sfereloncteie ofepeeareeee Ore 
Proteid Sic Bee sie: me nclete oo eee wiescnavatots [olteiate ote relates ortienets eh taaletee Pee 

Alkalinity, limie=waternwelpcctr mmcstestelecte a < ontete cites siete Bipa Se 
Number ofptee dings ere ioyerescterstoter trates ates keke teeter toler 8 
Amount toreach feeding iin. cece tetelseteietea te eiele te teteke ister 4 ounces. 


Heat to 155° F., 30 minutes. 


The establishment of the milk laboratory and the adoption of the 
percentage method of milk modification have been a great step in 
advance. The laboratory does not feed babies directly nor does it pre- 
pare “a food”; it works only with physicians, and simply carries out 
their directions regarding the preparation of the milk. Infant-feeding 
is thus put upon a somewhat different footing than heretofore. It is 
now assumed to be the physician’s prerogative to direct, taking the 
matter out of the hands of the mother or nurse, who have done most 
of it in the past. This, of course, necessitates that the physician have 
a certain amount of familiarity with the subject of feeding, and fur- 
thermore that he keep in touch with the progress of the case; which, 
moreover, is just as necessary with any other form of feeding. 

Those whose knowledge of laboratory-feeding consists only in the 
acquisition of a few formulas, which are supposed to be proper for the 
early, middle, or late period of infancy, are in little better position than 
one who feeds all children under his care on Dr. A.’s or Dr. B.’s “ mix- 
ture,” or upon any of the commercial infant foods. The results will 
probably be about the same. An equally improper way of using the 
laboratory is that of those physicians who know nothing of milk per- 
centages, and care less, and who simply write, as I have known many 
to do, such directions as the following: “Send milk suitable for a 
three-months-old baby.” In these ways all the advantages of labora- 
tory-feeding are missed and its fundamental principle violated, which 
is for the physician to prescribe a food adapted to the child’s digestion 
at the time. Properly used, laboratory-feeding has some very obvious 
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and very important advantages. The ability to vary the different con- 
stituents of the milk separately, and at will, even to a fraction of a per 
cent, has already been mentioned; but what is still more important, the 
physician can be sure that the child is actually getting what he has 
ordered; so that he is independent of the ignorance, carelessness, or 
caprice of the nurse, who otherwise would prepare the food. Where 
milk is prepared at a central station much greater care, intelligence, and 
accuracy can be secured than are obtainable in the average home. As the 
laboratory company has direct oversight of the health, care, and feed- 
ing of the cows, and the handling of the milk from the time it leaves 
the cow till it reaches the nursery, greater cleanliness, freshness, and 
purity are secured than would otherwise be possible. 

While physicians in active practice are able to calculate percentages 
with tolerable accuracy from the ordinary materials at hand for the 
home modification of milk, this is a subject in which nearly every one 
experiences at first considerable difficulty, and the laboratory becomes a _ 
great saving of time and trouble. 

The practical advantages of laboratory-feeding are sufficiently at- 
tested by the fact that laboratories have been established in sixteen of 
the larger cities of the United States and Canada, and have received 
the indorsement of the great body of the most intelligent physicians of 
the country. 

The objections to laboratory-feeding are mainly three: The expense, 
from forty to sixty cents a day, is such as to place it out of the reach 
-of many who need it most. This must ever stand in the way of its 
general adoption. The second objection is, I think, a theoretical one— 
viz., that the process now followed of separating and recombining the 
milk elements, impairs its nutritive properties in some unexplained way. 
This is supposed to take place in the emulsion of the fat as a result 
of the use of the centrifuge as a cream separator. Whatever may be said 
against the use of laboratory milk on this ground, may be urged with 
equal propriety against the use of all centrifugal cream, which comprises 
most of the cream now sold in our cities. Personally, I do not think 
this objection has much weight. In cases with difficult fat digestion I 
have repeatedly tried the experiment of changing from centrifugal to 
gravity cream, and have been unable to see any appreciable difference 
in their digestibility. Others have had the same experience. The third 
objection to laboratory-feeding is that a mother or nurse can not use it 
without the advice and direction of the physician. One of the chief rea- 
sons why we see so many disastrous results with artificial feeding is that 
so much of it is done by mothers and nurses on their own responsibility, 
their advisers being their friends or the circulars issued by manufac- 
turers of the commercial infant-foods. Successful artificial feeding by 
any method requires, for the first few months at least, close attention. 
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As already stated, it is to my mind one of the great advantages of the 
laboratory method, that the entire control of the quantity and quality 
of the food is kept in the physician’s hands, for in no other way can he 
be held responsible. 

The milk laboratory is only an instrument or agency in the physi- 
cian’s hands for carrying out his own ideas in infant-feeding, and the 
results will be good or bad, according to the use he makes of it. Failures 
oceur at times with this as with all other methods of feeding. My own 
results have steadily improved each year as I have come to understand 
more clearly the indications for using the different changes in the milk 
which the laboratory has made possible. Many of the finest specimens 
of physical development under my care have been those who have had 
for the first year practically nothing but modified milk from the labora- 
tory; and after over eight years’ experience with laboratory-feeding I 
am more than ever convinced of its scientific value and its practical 
utility, and have, therefore, no hesitation in placing it, when intelli- 
gently used, next to maternal nursing. Asa general guide to the modi- 
fication of milk for an average healthy infant the following table is in- 
troduced, showing the manner in which the changes required by the age 
and development of the child are made: * 


Schedule for an Average Healthy Infant, showing Percentages of 
Fat, Sugar, and Proteids, and the Quantities. 


PERCENTAGES OF QUANTITY FOR ONE 
FEEDING, No. feed- 
AGE. Pro ings in yi pee hes. 
Fat. |Sugar | teids. | Ounces. | Grammes, | 2UFS: « 
Premature infants....} 1°00 | 4 00 | 0°25 }- 3 7-22 12-18 |1-14 hours, 
First to fourth day...} 1°00 | 5:00 | 0°30 | 1 - 13 30-45 6-10 /2-4 “ 
Fifth to seventh day..] 1°50 | 5-00 | 0°50 | 1 - 2 30-60 10 2s 
Second week......... 2°00 | 6 00 | 0 60 | 2 - 24 60-75 10 ee oN 
bird eweekna.messst 2°50 | 6°00 | 0°80 | 2 - 34 60-110 10 2a 
Fourth to eighth week] 3 00 | 6°00 | 1°00 | 23- 4 75-125 9 24 « 
AD OnIRS TMI. Soyo de oe 3°00 | 6:00 | 1°25 | 3-5 90-155 8 24 «6 
Fourth month........ 3°50 | 7:00 | 1°50 | 383- 54 | 110-170 a 3: Eas 
itchemonthatesa. es) o200ulus700nl ele? on4a—6 125-185 7 See 
Sixth to tenth month.| 4:00 | 7:00 | 2:00] 5 - 8 155-250 6 Somme 
Eleventh month...... 4°00 |} 5°00 | 2°50 | 6-9 185-280 5 geese 
Twelfth month.......] 4°00 | 5°00 | 3:00 | 7 - 9 220-280 5 Ae eae 
Thirteenth month....| 4°00 | 4°50 | 3°50 | 7 -10 220-310 5 Ae ass 


Home Modification of Milk.—Inasmuch as milk laboratories are as 
yet inaccessible to the great body of the profession, the problem pre- 
sented is how the advantages of the laboratory method may be utilized 
where milk is prepared at home. No plan of home modification yet 
proposed secures more than approximate accuracy in the percentages of 


* For details regarding the milk laboratory, see Rotch, Archives of Pediatrics, 
February, 1893. 
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fat, sugar, proteids, etc. Yet, if the directions given below are carefully 
carried out, a degree of accuracy sufficient for all practical purposes can 
be secured. The physician thus can not only know the percentages he 
is giving, but he can himself readily vary them within the range usually 
required, according to the indications presented. The thing desired is 
a method simple enough to be readily grasped by the average mother 
or nurse who is to carry out the physician’s directions. The method 
here given is one which in principle I have followed for many years; and 
I have found little difficulty in making patients understand how to use 
it. Several other methods have been proposed, which have their merits ; 
all require a little study to enable one to use them freely. 

The requisites for success in the home modification of milk are: 

1. Good raw materials—the freshest and cleanest milk obtainable. 

2. Knowledge on the part of the physician of at least the approxi- 
mate composition of the milk and cream used in the home. 

3. Directions which are clear, explicit, and in writing, that they may 
be understood. 

4, The co-operation of an intelligent mother or nurse, that they may 
be properly carried out. 

The formulas given in the table (page 188) may be roughly grouped 
into three series: (1) Those in which the fat is three times the pro- 
teids; (2) those in which the fat is twice the proteids; (3)those in 
which the two are nearly equal. In practice I have found that these 
include all that are ordinarily required. In general, the first series is 
suited to normal cases during the first period of infancy—i.e., from 
birth to the third or fourth month; the second series, to the middle 
period of infancy—i.e., from the third or fourth to the ninth or tenth 
month; the third series, to the later period—i. e., from the tenth to the 
twelfth or fourteenth month. 

For the early months.—For this period it is desirable that the fat 
should be three times the proteids, or the usual ratio existing in good 
breast-milk. The easiest way to arrive at this would seem to be, first, 
to secure some milk or milk combination containing three times as much 
fat as proteids, and then dilute this according to the infant’s age and 
digestion. After such dilution it will be necessary only to add sugar 
and lime-water to complete the modification. This, in brief, is the whole 
process. 

The most convenient combination for dilution in the early months 
is one containing 10 per cent fat and 3°3 per cent proteids. I shall call 
it a 10-per-cent milk, and refer to it subsequently as the primary for- 
mula of the First Series. The 10-per-cent milk may be obtained by 
removing the upper portion (see Fig. 35) from a quart bottle of milk, as 
described (pp. 150, 151). This method will answer for persons who can 
obtain milk fresh from the cow, or for those who use bottled milk, pro- 
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vided the bottling is done at the dairy before the cream rises. The upper 
milk may be taken off with a siphon, spoon, or small dipper (Fig. 36) ; 
pouring off is not so accurate. For those who do not get their milk as 


Fie. 85.—The percentage of fat in different layers of milk. (Compare page 149.) 


above described, the additional fat can be secured only by adding cream 
to the milk. To secure a combination containing 10 per cent fat, equal 
parts of plain milk and the ordinary (16-per-cent) cream should be used. 

The next step is the manner and degree of dilution of the primary 
formula. It is convenient in our calculation to make up 20 ounces of 


Fig. 36.—Chapin’s dipper, for remoy- 
ing the upper layers of milk. 


the food at a time. For such a 20-ounce 
mixture it is seldom necessary to use less 
than 2 ounces of our 10-per-cent milk; 
this is weak enough for a newly born in- 
fant. When one wishes to strengthen the 
food he gradually increases the amount of 
the 10-per cent milk, 1 ounce at a time, 
making it successively 3 ounces, 4 ounces, 
5 ounces, 6 ounces, etc., in a 20-ounce 
mixture, the water, of course, being re- 
duced by the same amount. 

These mixtures may readily be trans- 
lated into percentages by remembering 
that the percentage of fat is always exact- 
ly one half the number of ounces of the 
10-per-cent milk used in a 20-ounce miz- 
ture. Thus using 3 ounces will give us 


1°5 per cent fat; 4 ounces, 2 per cent fat; 6 ounces, 3 per cent fat, etc. 
The proteids will continue to be in every instance exactly one-third the 
fat, as in the primary formula. 
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The amount of milk sugar needed to bring this up to the percentage 
ustfally required (5.5 to 6.5) is 1 ounce in each 20-ounce mixture. One 
may obtain from a druggist a box holding exactly 1 ounce of sugar, or 
may measure in a tablespoon, calculating 24 even tablespoonfuls as 1 
ounce. ‘This sugar is dissolved in the water used for diluting the milk. 

The usual proportion of lime-water needed is 5 per cent, or 1 ounce 
in a 20-ounce mixture; this may be easily increased to any desired quan- 
tity. The foregoing directions may be expressed in the following table: 


First Series of Formulas.—F at to proteids, 3:1. 

Primary Formula.—Ten-per-cent milk —or fat 10 per cent, sugar 4,3 per cent, pro- 
teids 3.3 per cent. Obtained (1) as upper portion of bottled milk (p. 151), or (2) 
equal parts milk and (16-per-cent) cream. 


Derived Formulas, giving Quantities for Twenty-ounce Mixtures. 


Milk sugar... 1 oz. Per cent. Per cent. Per cent. 
1b Lime-water.. 1 oz. {win 2 oz. of 10% milk = fat 1:00, sugar 5°50, proteids 0°38. 
Water, q. s. to 20 oz. 

iil fe 6c “c 6c 6“ 8 OZ. 66 6c “cc — + 1:50, 74 5:50, “cc 0°50. 
Ill. “ec 66 “c “ 4oz,* cn 66 2:00, ““ 6:00, (1 0:66. 
IV. “ce 6c“ 66 “c 5 OZ. “c “cc 6“ es 2°50, 6“ 6:00, * 66 0°83. 

We 6c “ “cc 6c 6 OZ. 66 “ 66 = ““ 3°00, 6 6:00, 6 1:00. 
VI. “c 66 (73 66 re OZ. “ be 6c = 66 3°50, 6c 6°50, 6c 1:16. 


Making more than a 20-ounce mixture will be found very simple if 
we calculate for 25, 30, 35 ounces, etc. Thus for 25 ounces we add one- 
fourth more of each ingredient ; for 30 ounces one-half more, etc. For 
25 ounces of IT, therefore, the exact formula would be: 10-per-cent milk, 
32 ounces; milk sugar, 14 ounces; lime-water, 14 ounces; water q. s. to 
make 25 ounces—i. e., 20 ounces. 


Table giving in a Condensed Form the Quantities usually required 
for obtaining the different Fat Percentages. 


Sa Cale ae Bie Bu Ge a celeol el ae in eel eelae elle! ING sO 


To obtain fat, per cent.../°50/ 1/1°5) 2] 2 /2°5/2°5/2°75) 8) 8) 38 )8°25/8°5)38-7) 4 
For total food, ounces... .| 20 | 20 | 20 | 20 | 25 | 25) 28) 28 | 80) 33) 36) 386 | 37) 388] 40 
Take 10% milk, ounces...| 1} 2} 3] 4] 5] 6] 7} 8 | 9}10/11) 12 |18/14] 16 


Proteids.—The percentage in each case will be one-third the fat. 

Sugar.—One ounce in 20, or one even tablespoonful in 8 ounces, gives 5°5 per cent 
for the lower and 6°5 for the higher formulas. 

Lime-water.—One part to 20 of the food, the average required. 

Water.—Enough to be added to the above ingredients to bring the total to the 
‘number of ounces specified ; in part of this water the milk sugar is dissolved. Barley 
water or any other diluent may be added in the same manner. 


For example, suppose one wishes 10 feedings of 2 ounces, in which 
the fat is 2 per cent; the proteids, being always one-third the fat, will be 
necessarily 0°66 per cent. Referring to the table, column E, it will be 
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seen that to make 25 ounces of food, 5 ounces of the 10-per-cent milk will 
be needed. Further, there will be required 1f ounces, or 3 even taBle- 
spoonfuls, sugar, and 14 ounces lime-water. The full formula will be: 
fat 2, sugar 6, proteids 0:66, lime-water 5 per cent. Or, to take a higher 
formula, to make up 8 feedings of 4 ounces, containing 3 per cent fat; 
the proteids, being always one-third the fat, will be necessarily 1 per 
cent. Referring to the table, column J, one finds that to make 33 
ounces, containing 3 per cent fat, 10 ounces of the 10-per-cent milk will 
be required, using which we will have 1 ounce of food to spare; the sugar 
will be 4 tablespoonfuls, or 1% ounces; the lime-water, 1# ounces. The 
full formula will be: fat 3; sugar 6; proteids 1; lime-water 5 per cent. 

With this First Series of formulas a healthy infant can usually be 
carried along from birth until three or four months old, the increase in 
the strength of the food being made from time to time as required. 

‘When this age is reached and the fat has been raised to 3 or 3°5 per 

cent, the further increase should be made chiefly in the proteids, since 
the fat is now nearly at the normal limit. To secure this change we 
require a different primary formula. 

For the middle period of infancy.—This extends from the end of 
the third or fourth to the end of the ninth or tenth month. For healthy 
children it is desirable during this period that the fat should still be 
higher than the proteids, though not to the same degree as in the early 
months. The best results are, I think, obtained when the fat is about 
twice the proteids. This corresponds to a rich breast-milk. Here, as 
for the early months, we first obtain a combination, or primary formula, 
in which the fat and proteids stand in the relation of two to one, and 
dilute it as before, adding milk sugar and limewater to complete the 
modification. 

The primary formula most conveniently obtained for this purpose is 
one containing 7 per cent fat and 3°5 per cent proteids, or a 7-per-cent 
milk. This we may get by removing the upper portion from a quart 
bottle of milk, as described on page 151. Or in case milk and cream 
are used, instead of this upper milk, it will be necessary to add one 
part ordinary (16-per-cent) cream to three parts milk. The dilution is 
accomplished in the same general way as for the early months. Usually 
an infant is carried with the First Series up to formula V (fat, 3 per 
cent ; sugar, 6 per cent; proteids, 1 per cent), obtained by using 6 ounces 
of top milk in a 20-ounce mixture. Now to raise the proteids we pass to 7 
ounces in a 20-ounce mixture, No. V of the Second Series of formulas, 
which can be successively increased to 8 ounces, 9 ounces, 10 ounces, etc. 
in a 20-ounce mixture. It so happens in making the change from.one 
series of formulas to the other that the fat is at first somewhat re- 
duced when the proteids are increased; this is not essential nor impor- 
tant, and occurs only in the first formulas used. . 
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These formulas may readily be translated into percentages by remem- 
bering that the percentage of faf in any formula is exactly seven-twenti-. 
eths, or about one-third, the number of ounces of the 7-per-cent milk in a 
20-ounce mixture. Thus 3 ounces in the mixture will give 1 per cent 
fat; * 5 ounces will give 1.6 per cent; 9 ounces about 3 per cent, ete. 
In the following table these directions are expressed : 

Second Series of Formulas,—F'at to proteids, 2: 1. 
Primary Formula.--Seven-per-cent milk—or fat 7 per cent, sugar 4.40 per cent, 


proteids 3.50 per cent. Obtained (1) as upper portion of bottled milk (p. 151), or (2) 
by using three parts milk and one part (16-per-cent) cream. 


Derived Formulas, giving Quantities for Twenty-ounce Mixtures. 


Milksugar... 1 oz. Percent. Per cent. Per cent. 
1] Lime-water.. 1 0z. } with 3 oz. of 7% milk = fat 1:00, sugar 5:50, proteids 0:50. 
Water, q. s. to 20 oz. 


is ee “ hoz, © 6 1:40 575, 0-70, 
fifth oi" “ Pes ones Rome ne. 175 99 6:00.n so | 0-87 
Nee “ PR Gom eg Mae bee 810). 4 600,01 21-00, 
Ve be “ 66 oe 7 OZ. 66 66 66 — “ee 2°50, 66 6°50, 66 1°25, 
ah Seay a ‘ erone te ewan 200. 1 "5650,4-1 a 1A0: 
VII. 6c “cc “cs “6 9 OZ. 6 v3 = “cs 3°15, “ec 7:00, “ce 1°55. 


WANG Y ss Sl ONO Zeca colamnei = cae OO ae 00 See wel sO: 
Milksugar... #02. 

Ix.) Lime-water.. 1 oz. 
Water, q. s. to 20 oz, 


3 12 oz. “ * e — & 4:00, 6“ 700, 3 2-00. 


In the above table are given the formulas containing the very low 
percentages of fat and proteids, although with healthy children we sel- 
dom use any which are lower than V. The others are convenient in 
disturbances of digestion where a lower fat than usual is desired. From 
V we may increase quite rapidly to VI and VII; VIII or IX may 
usually be continued for several months, until the infant is ten or eleven 
months old. 

With these, as with the First Series, if more than 20 ounces are re- 
quired, we may make 25, 30, or 40 ounces by using of each ingredient 
one-quarter more, one-half more, or twice as much. 


Table giving in a Condensed Form the Quantities usually required 
for obtaining the different Fat Percentages. 


A B Cc D E F G H 1 J K L M 


To obtain fat, per cent 1 111°4/1°8} 2 |2°38/2-75)/2-75)38:1)38°5)3°5) 4 4 
For total food, ounces} 20 | 80 | 80 | 83 | 33 | 86 | 36 | 40 | 40 | 40 | 44 | 44 | 48 
Take 7% milk, ounces| 3| 4]| 6] 8 | 10 | 12 | 14 | 16 | 18 | 20 | 22) 25 | 28 


* To obtain the exact fat percentage take one-third the number of ounces of top 
milk in a 20-ounce mixture and add 0°15 to the result. This small error may in prac- 
tice be disregarded. 
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Proteids.—The percentage in each case will be one-half the fat. 

Sugar.—One ounce in 20, or 1 even tablespoonful in 8 ounces, until the food 
becomes half milk; after that 1 ounce in 25, or 1 even tablespoonful to each 10 
ounces of the food, will give the proper amount. 

Lime-water.— Usually in the proportion of 1 part to 20 of the total food. 

Water or other diluent.—Enough to be added, after the above ingredients, to 
bring the total to the number of ounces specified; in part of this the sugar is dis- 
solved. 


For the latter part of the first year—At this time a further increase 
in the proteids may be made until the child is gradually brought to take 
whole milk. For making such changes we find a third series of modi- 
fications useful, formulas in which the fat and proteids are nearly equal. 
This is accomplished by using plain milk and diluting it, adding lime- 
water and milk sugar. The exact percentages of fat and proteids ob- 
tained with the various dilutions of milk, and the amount of sugar neces- 
sary to bring this up to the desired quantity, are shown in the table 
below. The sugar during the latter part of the period is reduced for 
the reason that at this age the child is already taking a considerable part 
of his carbohydrates in the form of starch. 


Third Series of Formulas.—F'at to proteids, 8 : 7. 
Primary Formula.—Plain milk: Fat 4 per cent, sugar 4.5 per cent, proteids 3.5 
per cent. (When using Jersey or Alderney milk add one-fourth water). 


Derived Formulas, giving Quantities for Twenty-ounce Mixtures. 


Milk sugar... 1 oz. | Percent. Per cent. Per cent. 
1 Lime-water.. 1 0z. with 5 oz. plain milk = fat 1:00, sugar 6:00, proteids 0°87. 
Water, q. s. to 20 oz. j 

Lif “ “e 66 6 eo 6 OZ. “ce “ce = “ce 1:20, “ 6:00, 6“ 1:00, 

ius “ce 6s “cc “ 66 8 OZ. “ce “cc a “ 1°60, “ 6:50, “ 1°40. 

Ve “cc 6c “cc “cc “ 10 OZ. 6“ 73 — 6 2:00, “cc 7-00, “ 1°75. 
Milk sugar... 402. 

v.) Lime-water.. 1 oz. “1202, 4 6 ee tt BA GA ae ona 
Water, q. s. to 20 oz. 

Vi. 73 eK 66 6“ 14 Oz. 6 “c = 6 2°80, “ 5°50, “c 9°50. 

VII. 6 “ “ “ “cs 16 OZ. “ce “ = “ 3°20, “ 5°50, “ 2°80. 


From formula IX of the Second Series a child can generally pass 
to V of the Third Series, then successively to VI and VII, and from 
this to plain milk without any modification. 

General Rules for varying Milk Percentages.—We have already indi- 
cated the formulas most used in laboratory-feeding, and subsequently 
have shown how approximately the same formulas can be derived when 
milk is prepared at home. The next question is how to use the formulas 
we have obtained. A theoretical schedule for feeding.a healthy infant 
from birth by the laboratory method is given on page 188. ‘Using the 
method of home modification described, to follow the same general 
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schedule we would begin with formula I of the First Series, or fat 1 per 
cent, sugar 5°50 per cent, proteids 0°33 per cent; gradually increase 
to V or VI of the same series; pass then to V or VI of the Second 
Series, increasing gradually to IX; then passing to V or VI of the Third 
Series, from which an increase is made to VII, and then to whole milk. 
The temporary lowering of the fat, which occurs when we pass from one 
series of formulas to the next for the purpose of raising the proteids, is, 
as already stated, not essential nor important. 

Feeding by schedule.—lIt is impossible to indicate in a schedule any- 
thing more than the general rate of increase. It does not follow because 


WEEK 
OF AGE 2 AF Seno OMN2 4G s MSs 20) 122524796 


Fie. 37.— Weight curve of bottle-fed infant for first six months. Heavy line that of patient; 
light line, the normal average. Small child, not particularly vigorous, never put to the 
breast; feeding begun on the second day from the milk laboratory. Formula: Fat 1 per 
cent, sugar 5 per cent, proteids 0°38 per cent; at five weeks, taking fat 3 per cent, sugar 
6 per cent, proteids 1 per cent; at five months, taking fat 4 per cent, sugar 7 per cent, pro- 
teids 2 per cent; not the slightest discomfort or any symptom of indigestion during the 
entire period. Weight at twelve months, 21 pounds, 8 ounces. 


an infant is two months old that he should be given certain percentages, 
and certain others because he is three months old. How rapidly the 
strength of the food is increased must always depend upon the individ- 
ual child. One who is large and robust and has a strong digestion, may 
at four months be a month or two ahead of the average; and a small 
child, with rather feeble digestion, may be as much behind; but the same 
gradational steps of increase may be advantageously followed with all. 
No schedule, therefore, can be followed with absolute regularity. To 
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follow any one too closely is to violate the central principle of percent- 
age feeding, which is to adapt the milk to the child’s digestion at the 
time. A schedule is intended rather as a general guide, showing the 
method according to which the gradations of the food may best be made 
in health. The one given represents the average proportions which 
in my experience have succeeded best with children of normal diges- 
tion. 

The principles underlying the ‘schedule given must be understood if 
it is to be rightly applied. In the First Series the ratio of fat and pro- 
teids is three to one, or about that of breast-milk. I think I have ob- 
tained better results with most cases by maintaining this ratio during 
the early months, making the proportion of the fat as well as that of 
the proteids low during the early weeks. We must start with low per- 
centages, and I believe that 1 per cent of fat and 0°33 per cent of pro- 
teids are not too low for the first two or three days of life (Fig. 37). 
But it is a serious mistake to continue with low percentages. We increase 
the power of digestion by gradually increasing the work the organs are 
given to do, not by giving them very little to do. In effect, the latter is 
like the continued use of predigested foods. Because of the slight dis- 
comfort or disturbance which is apt to follow an increase in the percent- 
ages, the physician is ofttimes inclined to go back to the weaker formula ; 
while if the stronger is continued the child very soon becomes accus- 
tomed to the higher percentages, and quite equal to digesting them; _ 
the only essential is that the increase is not made too rapidly. Properly 
managed, the organs of an average infant can be trained to digest 3°5 
per cent fat and 1°5 per cent proteids at the end of three months, and 
4 per cent fat and 2 per cent proteids at five or six months. 

Indications for increasing the food.—With all infants it is best to 
increase the food very gradually. Abrupt increases are very likely to 
derange the organs of digestion. The successive formulas of the sched- 
ule indicate the steps by which the strength of the food is increased. In 
increasing the quantity, it is seldom wise to do more than add half an 
ounce to each feeding, and often a fourth of an ounce is better. The 
best general rule that can be given is to increase the food when the child 
is unsatisfied or not gaining in weight, but is digesting well. During 
the early weeks both the quantity and the strength of the food must 
be increased every few days. It may be difficult to tell which of these 
is best to do. I have found it well to alternate; thus when the infant 
demanded more food, first increasing the quantity; then, after a few 
days, if still unsatisfied, increasing the strength; the next time increas- 
ing the quantity again, etc. In this way will be avoided the error into 
which mothers and nurses so often fall, who adopt a single formula 
and keep on simply increasing the quantity indefinitely whenever the 
child is unsatisfied. I have repeatedly seen infants of two or three 
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months taking as much as 7 or 8 ounces every two hours, and even then 
crying from hunger. After asdaily total of 35 to 38 ounces is reached, 
as happens with most infants by the fourth month, the increase in the 
food should be chiefly in strength; for the same child at eight months 
will rarely require more than 40 to 48 ounces. 

While the child’s weight is an important guide in directing the feed- 
ing, it is a mistake to be influenced by it alone during the first two or 
three weeks in infants artificially fed from birth. Very low percentages 
are necessary until a child has become somewhat accustomed to the 
food. While taking such low percentages no material gain in weight is 
to be expected. However, if there is no vomiting or colic, if the child 
is entirely comfortable and sleeps most of the time, and if the stools are 
gradually assuming-a healthy colour and normal odour, conditions may 
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Fia. 38.—Weight curve of artificially fed infant, showing the effect of eee with too high 
percentages. Robust child; digestion deranged when a few days old by beginning with 
fat 2 per cent, sugar 6 per cent, proteids 0°75 per cent; food in two or three days was in- 
creased to fat 3 per cent, sugar 6 per cent, proteids 1 per cent. A good deal of indigestion 
resulted, and the disturbance was such that it was eight weeks before the digestion became 
normal and the gain in weight regular; progress for the rest of the year satisfactory. 


be considered entirely satisfactory. The food may be steadily strength- 
ened with the demands of the child’s appetite, and soon the increase in 
weight will begin, and when once begun it will be continuous. But noth- 
ing is easier than to derange the organs during the first weeks by too 
high percentages, and such disturbances, even though they appear trivial, 
often continue for many weeks (Fig. 38). The closest attention is re- 
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quired for the first few weeks; for if well started, subsequent progress 
becomes an easy matter; but if badly started, there will be trouble most 
of the time. 

At weaning, or with a child who has previously had no cow’s milk, 
one must begin, even in the case of one whose digestion seems quite 
normal, with percentages considerably lower than the age and weight 
would appear to require. At three months it is better to begin with 
the proportions ordinarily taken by a bottle-fed infant at three 
weeks; or at nine months with those usually taken by one of two or 
three months, making the increase in strength just as rapidly as the 
condition of the digestive organs warrants. A stationary weight for a 
week or two, or even a loss of a few ounces, is of no importance, pro- 
vided the change in diet can be effected without deranging digestion, 
for as soon as a child becomes somewhat accustomed to cow’s milk 
the percentages can be raised, and progress is assured (Fig. 34), 
page 178). 

When a child is taken from some other diet, or some other milk 
formula, and put upon one of the foregoing series, the physician may 
be at a loss where in the schedule to begin; especially since most such 
changes in diet are made because the child is not thriving or is suffering 
from some evident symptoms of indigestion. In such cases we must 
get out of our minds the notion that food can be ordered by the child’s 
age or even by its weight, although both must be taken into account. 
The essential thing is the condition of the digestive organs, and unless 
this is carefully considered, failure is almost inevitable. To decide as 
to proportions best to use one must know, besides the age and weight, 
the previous gain or loss, character and quantity of the food which has 
been taken, the appetite, the number and nature of the stools, and also 
whether any such symptoms are present as vomiting or regurgitation, 
colic, constipation, fretfulness, discomfort, or disturbed sleep. Nothing 
but personal experience will enable one to judge aright as to the 
combination best suited to the existing conditions. In any case 
the first prescription must be an experiment. It is always wise to 
begin with lower percentages and smaller quantities than the average, 
and watch the effect, making subsequent changes according to symp- 
toms. 

A caution is necessary against changing the formula too frequently. 
It is not possible to modify the milk in such a way as to relieve every 
transient discomfort or disturbance an infant may have. Nurses are 
usually ready to ascribe every trivial symptom to the food, particularly. 
if they have strong opinions of their own upon the subject of feeding, 
and are not in full sympathy with modern ideas of milk modification. 
Very often the cause is outside of the food and even of the organs of 
digestion. (See Fig. 39, page 206). Unless some very definite symptoms 
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of indigestion, such as severe colic, vomiting, etc., are produced by the 
formula ordered, it is usually better to continue with it at least two 
days, as it is hardly possible in a shorter time to determine what the 
_ child’s digestive organs are capable of doing. For slight disturbances of 
a transient nature it is usually enough to dilute the food for a day or 
more; just before the bottle is given, one ounce or more of milk may be 
poured off and replaced by boiled water. 

Special Modifications to meet Particular Symptoms.—There are few 
infants whose digestion remains perfectly normal throughout the first 
year. Changes are from time to time necessary, even in the most 
healthy, to meet special symptoms which may arise, or to adapt the milk 
to the peculiarities of the individual child. The exact indications accord- 
ing to which the percentages of fat, sugar, or proteids, the quantity of 
food, and the frequency of feeding, are to be varied are by no means fully 
determined. This requires close observation by the physician and a 
study of each individual case, and constitutes the most difficult part of 
the problem of infant-feeding. 

Many of these special symptoms are disturbances of a minor char- 
acter, not so serious as to make one regard the child as ill, but often 
persistent, most troublesome, and quite enough to prevent regular and 
steady progress in weight and development. They are usually the result 
of some previous mistake in the composition of the food. Most of the 
general rules here given apply equally well to more aggravated condi- 
tions, which would be regarded as pathological. 

Vomiting.—If considerable quantities are ejected almost immediate- 
ly after feeding, it is usually because too much food has been given. 
Other causes must be considered also—i. e., the food may be too rapidly 
taken, the child may be moved about too much, the abdominal bands 
may be too tight, ete. The frequent regurgitation, often one or two 
hours after feeding, of sour, curdled milk or a watery fluid, is usually 
an indication that the proportion of fat is too high. With many in- 
fants this symptom becomes almost constant, and after a time this 
“spitting” is associated with more active vomiting, often of considerable 
quantities of mucus. The first indication is, therefore, to reduce the fat, 
which may be accomplished by changing from a formula of the First 
Series to thé one of the Second Series in which the sugar and proteids 
are the same, but the fat lower; or if a still lower fat is desired, to a 
corresponding formula of the Third Series. Other modifications of the 
milk which are sometimes helpful are to use double the amount of lime- 
water, making this 10 per cent, or 2 ounces, in each 20-ounce mixture. 
Still another is a reduction of the sugar. It is also important that the 
food be taken slowly, that the child be kept perfectly quiet after feeding, 
and usually that the intervals of feeding be longer than in the case of 
good digestion. 
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Constipation.—This probably gives physicians more trouble than any 
other symptom in connection with artificial feeding. Much of this can 
be prevented or overcome by proper management. Mothers and physi- 
cians often expect that the bottle-fed baby will have during its first 
month or two, the two or three large stools daily to which they have 
been accustomed in healthy breast-fed infants. Not finding these, but 
instead only one movement a day, and that small and sometimes dry, 
they at once resort to laxatives or enemata, and by their use really cause 
much of the trouble they are seeking to remove. During the first few 
weeks, if the percentages are low, as I believe they should be, there is 
often a species of constipation present which is simply the result of the 
small food-residue in the intestine, due to the low total solids of the milk 
given. The bowels usually move naturally every day, sometimes even 
twice a day; but the stools are small, dry, often only detached masses, 
instead of a smooth, pasty discharge. Unless there is associated very 
manifest discomfort on the part of the child, such a condition should 
be disregarded, especially if the odour and colour of the discharges are 
nearly normal. After a few days, as the proportions of both the pro- 
teids and the fat are gradually increased along the general lines of the 
schedule, this form of constipation passes away. On the other hand, if 
the physician tries to remedy it by rapidly raising only the fat, as is often 
done, to 4 per cent or even higher, the constipation is rarely over- 
come, but there is frequently produced a serious disturbance both of the 
stomach and the intestines. It is just in this way that many infants are 
so unnecessarily upset while being fed from the milk laboratories, since 
it is very easy under such circumstances to raise the fat 1 or 2 per cent- 
In this manner disturbances of digestion are caused which, though not 
serious, frequently continue for several weeks, and prevent a normal 
gain in weight for even a longer period. With early constipation, there- 
fore, it is usually better gradually to increase both fat and proteids; 
but the very high fats often used in the early weeks are particularly 
likely, as already stated, to lead to habitual vomiting. Personally, 
I have found that anything higher than 3 per cent fat during the 
first four or five weeks almost always works badly; that over 4 per 
cent at any time during the first year can seldom be long continued 
without disturbing digestion; and that, if constipation persists with 
these percentages, something else should be done rather than raise 
the fat. 

Colic.—The habitual colic of early infancy is almost invariably due 
to too high proteids, and rarely occurs when percentages as low as those 
above advised are given. 

Curds in the stools—The appearance of curds in the stools is due 
to the same cause as habitual colic, and is usually associated with it. 
The curds generally appear as white masses or lumps; sometimes they 
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are gray or green, coated with mucus, and expelled with effort. Colic, 
curds in the stools, and constipation are a frequent combination, and 
are usually due to too high proteids or to inability to digest the pro- 
teids given, even though the percentage is not high. This subject is 
more fully discussed in connection with Difficult Cases of Feeding (page 
208). 

Loose, green, or yellowish-green stools of a sour odour—These are 
sometimes due to too high a percentage of sugar, but more often, I think, 
to an excess of fat. The number of stools is usually from two to five 
daily. In appearance the stools resemble thin scrambled eggs. The 
small yellowish masses are often mistaken for curds. Stools such as 
those described are often seen in nursing infants as well as in those 
artificially fed,-and the condition is not incompatible with steady and 
regular gain in weight. After it has persisted any length of time mucus 
is regularly present, and an intractable intestinal catarrh may be pro- 
duced. 

Large, dry, white or gray stools.—These are often smooth, and are 
generally due to an excess of fat. They have usually a peculiarly foul 
odour, owing to the presence of fatty acids; and may be distinguished 
from curds by their solubility in ether, and their burning readily with 
the odour of butter. 

The Apparatus required for the Preparation of Milk at Home.— 
This includes an 8-ounce glass graduate, a glass or agate funnel, a cream 
dipper, a pitcher for mixing food, feeding-bottles, a tall cup for warm- 
ing the food, a small ice-box, preferably of wood, and a sterilizer. Other 
articles needed are lime-water, boiled water fresh every day, milk sugar, 
rubber nipples, absorbent cotton, bottle-brushes, borax or boric acid, bi- 
carbonate of soda, and an alcohol lamp, or better, if gas is available, 
a Bunsen burner, which should stand upon a zinc-covered table in a 
room adjoining the nursery. The best style of bottle is that which 
can be most readily cleaned. The graduated cylindrical bottles with 
wide mouths are to be preferred. On no account should bottles with 
any complicated apparatus be allowed. The best.nipples are those of 
plain black rubber, which slip over the neck of the bottle, and are not 
so thick as to prevent their being turned inside out for cleansing. 
Those with a long rubber tube going to the bottom of the bottle should 
not be used, as it is practically impossible to keep them clean. In Paris 
and in some American cities they are regarded as so great a source of 
danger that their use is prohibited by law. The hole in the nipple 
should be large enough for the milk to drop rapidly when the bottle 
is inverted, but not so large that it will run in a stream. When not in 
use, nipples should be kept in a solution of borax or boric acid. The 
most scrupulous care is necessary of both nipples and bottles. Bottles 
should first be rinsed with cold water, then washed with hot soap-suds 
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and a bottle-brush. When not in use they should stand full of water 
to which borax or boric acid has been added. Before the milk is put into 
them they should be rinsed and placed in boiling water. 

Directions for preparing the Food.—All the food needed for twenty- 
four hours is prepared at one time. This saves much time and trouble, 
and is in every way simpler than preparing each feeding separately. 
The first thing to be decided is the formula to be used, which will 
depend upon the age and development of the child and the condition 
of its digestive organs; next, the quantity of food for twenty-four hours 
with the number of feedings into which it is to be divided. 

Let us suppose that we wish to give 3 per cent fat, 6 per cent sugar, 
and 1 per cent proteids—formula V of the First Series—and that we wish 
to prepare 7 feedings of 5 ounces each, or 35 ounces of food. For a 20- 
ounce mixture containing 3 per cent fat we will require (see page 191) 6 
ounces of 10-per-cent milk, 1 ounce of sugar, and 1 ounce of lime-water ; 
the balance will be water; since the sugar dissolves, 13 ounces of water 
will be needed. Now to make 35 ounces, we will require three-quarters 
more of each ingredient than for 20 ounces—i. e., 10$ ounces of the 
milk, 12 ounces of sugar, 1% ounces of lime-water, and the balance, or- 
223 ounces, of water. The amount of water need not be calculated each 
time; enough is added to make the quantity required. 

A shorter method of arriving at the same result will be to use the 
table on the same page. The nearest to the desired formula is K, or 36 
ounces. This requires 11 ounces of the 10-per-cent milk, 1$ ounces lime- 
water, and 44 even tablespoonfuls milk sugar. In the above formulas if 
milk and cream are used, the proportions of each would be one-half the 
amount of the 10-per-cent milk. 

If instead of bottled milk, or milk and cream, the patient is using 
milk fresh from the cow, as soon as received it should be strained through 
three thicknesses of cheese cloth or a layer of absorbent cotton, into quart 
jars or milk bottles, and allowed to stand in ice water or cold spring 
water for at least four hours. The upper third is then removed. 

The milk sugar is in all cases dissolved in boiled water, which is then 
mixed with the milk in a pitcher and the lime-water added. The food is 
now divided into the seven bottles, which are stoppered with cotton. 
They are placed at once in an ice-chest, or first sterilized, then cooled, 
and afterward placed upon ice. | 

To Reduce Milk Formulas to Percentages.—In order to appreciate the 
composition of any milk formula which a patient may be taking it is 
necessary to reduce this to its approximate percentages. This is par- 
ticularly important as regards the fat and proteids. One who forms the 
habit of making such calculations soon finds it easy, and secures a basis 
for comparison with the percentages given as proper for the average 
normal child. A simple method of calculation is as follows: To deter- 


.ARTIFICIAL FEEDING, 203 


mine the percentage of any constituent in the food, multiply. its per- 
centage in the original milk, cream, or top milk (compare pp. 146, 149, 
and 151) by the number of ounces of each in the food, and divide by 
the total number of ounces of food prepared.* 

Directions for Feeding.—The food should be warmed to about 100° 
F. before feeding, best by placing the bottle in a tall pitcher or cup filled 
with water at a little above this temperature, not by pouring the food 
from the bottle into a saucepan. The temperature of the food may be 
tested by the nurse with a thermometer, or by pouring a few drops upon 
the front of the wrist; it should feel warm, but not hot. The nurse 
should never take the nipple of the bottle into her own mouth. A bottle 
should not be warmed over for a second feeding. A child should not be 
more than twenty minutes in taking its food, and should not sleep with 
the nipple of the bottle in its mouth. It is preferable to have a young 
infant held while taking its bottle. If this is not done, the bottle should 
at least be held in such a position that the neck of the bottle is kept full, 
so that the child gets milk, and not air. It is even more necessary than 
in breast-feeding that rules as to frequency and regularity of meals be 
observed. The table on page 204 indicates the size and the number of 
meals and the intervals of feeding. This is to be taken only as a general 
guide. The quantity for one feeding can not always be definitely stated. 
Few children, however, will require less than the lower quantities, and 
still fewer will require more than the higher quantities mentioned. 


* A patient is taking a formula composed of cream 4 ounces, milk 16 ounces, in a 
mixture containing 36 ounces. The cream is ordinary centrifugal cream, estimated to 
have 20 per cent fat; the milk good average milk, estimated to have 4 per cent fat. 

4 x 20= 80, the parts of fat in the cream 
1G uXee A = G4 ee ss Hors peapillic 


144, s sé “total food 
144 + 36 (number of ounces of food) = 4, the percentage of fat in the food. 
The proteids are calculated in the same way. In the first illustration we estimate 
the prey ic of 20 per cent cream at 3.05; in the whole milk, at 3.50. 
4 x 3.05 = 12.20, the parts proteids in the cream 
1GE23:5 0106100; an < “milk 


68:20) ‘s “ total food 
68.20 + 36 = 1. 90, the percentage proteids in the total food. 
In a similar way, sugar is calculated. The sugar of a 20-per-cent cream may be 
estimated at 3.90; in the milk, 4.50. 
4 x 3.90 = 15 60, the parts of sugar in the cream 
16 x 4.50= 72.00, “ «milk 


S700 aes e « mixture 
87.60 -- 36 (number of ounces of food) = 2.40, the percentage of sugar in the food. 
This is too low. The addition of one and a half ounces of sugar will raise the pro- 
portion to about 7 per cent. 
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Schedule for feeding Healthy Infants during the First Year. 


age ve No. of 

val be-| feed- : : 
: feed- Quantity for one * 

AGE. ee mes re ings, 24 feeding. Quantity for 24 hours. 


by day.|7 A. M.). 


Hours. Ounces. Grammes. Ounces. Grammes, 
Ailey The, CE Mean oboe c 2 2 10 1 -14 80- 45) 10-15 310- 460 
2d and 8d weeks....... 2 2 10 14-34 45-110} 15-85 | 460-1,090 
4th and 5th weeks...... 2 il 10 24-34 75-110 | 25-85 775-1,090 
6th week to 8d month..| 24 1 8 3-5 90-155 | 24-40 745-1,250 
3d to 5th month ....... 3 1 7 4 -6 125-185 | 28-42 | 870-1,300 
5th to 9th month....... 3 0 6 5 -74 | 150-235 | 30-45 930-1,400 
9th to 12th month...... 4 0 5 7 -9 220-280 | 35-45 | 1,090-1,400 


Tue Use or orHEeR Foop THAN MILK DURING THE First YEAR.— 
In the discussion up to this point nothing but the elements of milk 
has been considered. Upon these alone I believe that the average 
healthy infant is best nourished during the greater part of the first year. 
The use of the various cereal decoctions as an addition to the milk for 
young infants is a subject much discussed among those interested in 
infant-feeding, and the question can not be regarded as settled. That 
this is a useful measure for some infants I am quite convinced; that 
it is desirable for all is yet to be proved; this is certainly not my expe- 
rience. Surely no point in infant-feeding is better established than that 
the early use of much farinaceous food has resulted in serious harm. 
The addition to milk of farinaceous food in any considerable quantity 
should, I think, in the feeding of young infants be limited to those 
where some special conditions are present, particularly where there is 
more than usual difficulty in digesting the milk proteids. This sub- 
ject will be considered more fully under the discussion of Difficult Cases 
of Feeding. 

For the average healthy infant it is desirable to begin with farina- 
ceous food in some form by the seventh or eighth month. By this time 
the power of digesting starch is sufficiently strong for the infant to re- 
ceive some of its carbohydrates in this form, instead of all of it in the 
form of sugar, as has been previously the case. As starch is added, the 
sugar should be gradually reduced. The form of starch used may be a 
gruel made of barley, oatmeal, or arrowroot, or some of the farinaceous 
foods (page 165). If barley is used, the proper proportion to begin 
with, is to make the food about one-third its volume of barley water of 
the strength mentioned on page 164. This will take the place of the 
same quantity of boiled water in the preparation of the food. It is thus 
given with each of the feedings. By the eleventh or twelfth month 
the quantity of barley may be further increased by making the barley 
water stronger, rather than by using a larger quantity. The choice be- 
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tween the different cereals will depend upon the individual case. Where 
there is a tendency to constipation, oatmal is to be preferred; at other 
times barley. 

_ The only other things to be advised during the first year are beef 
juice (for preparation see page 162) and the juice of some fresh fruit. 
Beef juice may be begun in the tenth or eleventh month; at first not 
more than two teaspoonfuls should be given daily. The best fruit juice 
is that of the orange, which may with advantage be given to most in- 
fants over ten months old. Beginning with half an ounce, the quan- 
tity may be gradually increased to two ounces, given preferably about 
one hour before the first milk-feeding. 

FEEDING In DirricuLt Cases.—Thus far there has been considered 
only the management of the food for healthy infants with average diges- 
tion; in other words, the normal cases. The vast majority of children 
seen in private practice can be carried along successfully and with little 
difficulty in the manner outlined, provided they are properly started. 
There remain to be considered the modifications in the food required for 
infants with feeble digestion—the difficult cases. These are children 
who do not thrive satisfactorily upon the ordinary milk modifications. 
This is shown by the fact that they do not gain in weight or that they 
habitually suffer from the various symptoms of indigestion. Such condi- 
tions are of frequent occurrence. In some cases the infants are deli- 

-eate from birth; in others, the condition is the result of bad surround- 
ings—hospitals, foundling asylums, tenements, etc.; in still others, it 
is a consequence of some previous acute illness, either an affection of 
the digestive organs, or some other disease, such as bronchitis, whoop- 
ing-cough, or pneumonia. In the greater number, however, the condi- 
tion is the result of previous improper feeding or equally improper nurs- 
ing. In other words, such a condition is in most instances preventable 
with intelligent care. 

That chronic indigestion in a young infant is a serious thing is often 
not appreciated. There may be immediate danger to life either from 
the supervention of acute indigestion or from acute inanition. Later 
results may be rickets or scurvy, or simply a condition of general mal- 
nutrition, so marked that its consequences last throughout childhood. 
A mother often thinks the problem presented is one easy of solution; 
all that she wants, she says, is to be told what to feed her baby, imagin- 
ing that a single food prescription should set the child right at once. 
The physician, too, sometimes looks upon the condition lightly because 
these infants are not really ill, and therefore considers that these “ feed- 
ing cases” are hardly important enough for his serious, continuous 
attention. What I wish to emphasize is that these cases are serious, 
that they are difficult, that in most of them nothing can be accomplished 
without close and continuous personal observation, that they do not tend 
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to right themselves, and that an infant’s life is often sacrificed as a re- 
sult of bad management. 

While these infants present great variety in their symptoms, and 
must be carefully individualized in their management, there are some 
general principles applicable to all. One should begin with a careful 
history of everything that has been previously tried, since in this way 
valuable information respecting the type of indigestion may be ob- 
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Fic. 89.— Weight chart showing the effect of intelligent care. Maternal nursing in the begin- 
ning; A, began part feeding; #, attack of indigestion; C, weaned entirely. The departure 
and return of the trained nurse are indicated upon the chart. In the interval there was 
constant indigestion for which no sutticient explanation could be found in the food. Sub- 
sequently this was discovered to be due to the carelessness and neglect of the nurse. Im- 
mediate improvement on the return of the trained nurse without any important change in 
the food. It will be noticed that during the four and one-half months of the trained nurse’s 
absence the net gain in weight was only 1 pound, 8 ounces. 


tained. The next point is a thorough investigation into the nursery 
routine to ascertain not only what has been tried, but how it has been 
tried. It is frequently found that the failure is due not to any fault 
with the food prescription, but because the food has been improperly 
prepared or administered—e. g., the food has been cold, the bottles 
dirty, the nipples sour, the food too rapidly given, too much at one 
time, or at too short intervals, etc. (Fig. 39). General statements of 
nurses and mothers, no matter how experienced, can not be trusted; the 
physician should give these matters his personal supervision. 

In dealing with these cases one must expect little help from the use 
of drugs; in most cases they are better omitted altogether. One must 
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also rid himself of the notion that the food can be prescribed according 
to the infant’s age or even its weight; the only reliable guide is the 
condition of the digestive organs at the time. One must begin with the 
best food possible at the time, and get to the ideal food as soon as cir- 
cumstances will permit. 

In carrying out any line of treatment a daily record of food taken, 
stools, sleep, ete., is of the greatest assistance. The weight is impor- 
tant, but not the only guide as to progress. It is desirable that this be 
taken regularly and frequently in order that a steady loss may not go 
on unnoted; but the first signs of improvement are usually observed in 
other symptoms—the child is more comfortable, sleeps better, and suf- 
fers less from its special disturbances of digestion. The gain in weight 
will surely come later if these favourable conditions continue. 

Quantities, Intervals of Feeding, Concentration of Food.—The quan- 
tity given at one feeding, and the length of the interval between feed- 
ings, can be determined only by watching the effect upon the child. 
With some children one succeeds better with smaller quantities and 
more frequent feedings; with others, larger quantities and longer inter- 
vals are preferable. Generally speaking, the intervals should be longer 
than in health. It is seldom wise to make them less than three hours 
for young infants, or less than four hours for those who have passed 
the eighth or ninth month. When symptoms make a reduction in the 
food necessary, whether in quantity or strength, it should in most cases 
be a radical reduction to produce any decided effect. On the other 
hand, in increasing either the strength or the quantity of the food, the 
changes must be made very gradually, lest we overtax the sensitive 
digestion. 

Regarding the effect upon the digestion of the concentration of the 
food (i.e., a large quantity of a weak food, or a small quantity of a 
strong food), great variations are seen with different children. The 
usual tendency when an infant suffers from indigestion is to dilute the 
food, and in most cases this is perfectly proper; but to continue increas- 
ing the dilution because the patient does not do well may be the very 
worst treatment. This may do harm by causing too much dilution of 
the digestive fluids. Small feedings, not weak food, are what benefit 
some of these children most, the balance of the daily amount of water 
needed by the child being given between the feedings. Thus, instead 
of giving eight ounces of a weak food every four hours, we may do 
better with four ounces of a much stronger food, allowing the child 
three or four ounces of water one hour or one hour and a half before the 
feeding. 

_ As a general plan of treatment in troublesome, protracted cases it 
is better, instead of making many minor variations in the composition 
of the food or in the plan of feeding, to go to the opposite extreme from 
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that which has previously been tried. If small feedings and short inter- 
vals have failed, one may succeed with large feedings and much longer 
intervals. If very dilute food in large quantities has failed, improve- 
ment may follow much smaller feedings and a stronger food. For sim- 
ilar reasons the most brilliant results are often obtained from as com- 
plete a change in the diet as possible. An infant who has been long 
on farinaceous foods is most likely to improve when these are stopped 
entirely and suitable percentages of cow’s milk given. One whose diges- 
tion has become seriously deranged while taking milk is sometimes 
helped by nothing so much as temporarily withdrawing all milk. (See 
Fig. 40, page 214). Such a course is often better than wasting time in 
juggling with fractional milk percentages, when one or two intelligent 
trials have been entirely unsuccessful. 

The Modification of Cow’s Milk in Difficult Cases—The first thing 
is a proper adjustment of the percentages of fat, sugar, and proteids 
to the digestion of the infant. Some of the indications for varying 
these have already been mentioned on pages 194-199. The sugar is very 
rarely the source of trouble. It should never be raised above 7 per cent, 
and seldom is there any advantage in reducing it below 4 per cent. 

It is not often that the fat can be raised above 3 per cent with 
infants whose digestion is feeble, even when they are over six months 
old. For most of those younger than this 2 per cent is as much as it is 
wise to give if there is any disposition to vomiting or regurgitation. 
Where such symptoms are prominent, it may be necessary for a time to 
reduce the fat to 1°5 or even to 1 per cent. Such reduction in the fat 
without reducing the proteids may be accomplished by simply changing 
from the First Series of formulas to the Second, or from the Second 
to the Third, the difference in these being merely in the proportion 
of fat. It is particularly infants suffering from marasmus in whom 
we see most difficulty in digesting the fats, and it is in just such cases 
that they are likely to be prescribed in large proportions; but if given 
they either induce vomiting or appear undigested in the white pasty 
stools. 

It is with the proteids, especially the casein, of cow’s milk that the 
greatest trouble is usually experienced, particularly in the early months. 
There are four ways of overcoming this difficulty: (1) By a reduction 
in the amount of all the proteids, using low percentages obtained by a 
large dilution of the milk; (2) by a reduction in the casein alone, by 
the use of mixtures of whey and cream; (3) by predigestion of the 
proteids, by partially peptonizing the milk; (4) by the addition to the 
milk of cereal gruels or farinaceous foods. 

Reduction of the total proteids——If the plan is followed which we 
have advocated—viz., beginning with the proteids as low as 0°33 or 
0°50 per cent with very young infants or those who have never had -any 
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cow’s milk, and then gradually raising the proportion as the child be- 
comes accustomed to the milk it is seldom that any serious trouble with 
the proteids occurs afterward. While if in the beginning 1 or 2 per 
cent proteids are given, disturbance is pretty sure to result; and it is 
just here that the digestion of so many young infants is upset. With 
most such cases I prefer to go back to the earlier formulas, No. I or II 
of the First Series, where the proteids are one-third the fat. 

In some cases, but not very often, formulas succeed in which the 
fat is relatively much higher in proportion to the proteids than any yet 
given. Such formulas can readily be derived from milk containing 16 
per cent fat (upper 6 ounces from one quart, page 151)—the ordinary 
gravity cream. In this the fat is exactly five times the proteids. The 
proportions formaking up the quantities usually required are shown in 
the following table: 


Table giving Quantities of Sixteen-per-cent Milk required for 
obtaining Formulas with High Fat and Low Proteids. 


A B Cc D E F G H I J K 


To obtain fat, per cent........ 1°6)/1°6| 2/25} 3) 38] 8/85/35) 4] 4 
For total food, ounces........./ 20 | 30 | 80 | 82 | 32 | 87 | 42 | 36 | 40 | 40 | 44 
Take 16-per-cent milk, ounces.| 2} 3; 4/ 5] 6/ 7] 8| 8] 91] 10] 11 


Protezds in all cases will be one-fifth the fat. : 

Sugar.—One even tablespoonful for each 8 ounces will give 5°5 per cent for the 
lower formulas (A, B, C, etc.) and 6 per cent for the higher formulas (G, H, I, etc.). 

Lime-water.—One ounce to 20 ounces of the food will give 5 per cent. 


In using any series of milk modifications it is usually wise to begin 
by reducing the percentage of the disturbing element—fat or proteids— 
to a point where the child’s most obvious symptoms of disturbance dis- 
appear, and then gradually but very slowly to increase, but to go no 
faster than the child’s digestion will warrant, regardless of his appetite. 
One must not cling too strongly to traditional views regarding the milk 
percentages which these abnormal cases should receive. They can not 
be fed like healthy children, and it is impossible to tell until one has 
tried just what will succeed. Marked disturbance is sometimes seen 
with low proteids, and very little with high proteids, exactly why it is 
difficult to say. 

It frequently happens that although comfortable with low percent- 
ages, whenever any increase is made, particularly of the proteids, the 
symptoms of indigestion return, while if the lower percentages are con- 
tinued the child will not gain in weight. Something else must then be 
tried. 

Milk from which the casein has been removed—whey mixtures.— 
After the casein has been coagulated by rennet and then strained out, 
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the whey will be left (composition on page 161), which will contain all 
the lactalbumin and some lactoprotein. The fat is nearly all removed by 
the process, but this can be supplied subsequently by adding cream, in 
which the percentage of casein is small. When these are mixed in the’ 
proportions given below the percentage compositfon of the product will 
be as follows: 


Per cent. Per cent. Per cent. 
I. Whey 19 parts; 20% cream 1 part gives fat 1°8, sugar 4:90, proteids 1°0. 
Lie ce el et Sp Atco Mase Se eS 90) ‘s 1:0. 
100 eee Pee | te ATE aie) ear AS Ce Oh aT ALOO, ee eit. 
Le a mri Pe aig wat tS: Ce Uae ey ye rent bs LAG: 
We 6“ 5 66 6 66 66 “6 “6 6 4:0, 6c 4:80, “ce 1°25. 


In the lower formulas (I, II, III) the casein will be less than 
0:25 per cent; in the highest (V) not quite 0°50 per cent. Formulas 
like these are of especial value for young infants, since with them diges- 
tible proteids, of which the young infant stands so much in need, can be 
supplied with only a very small amount of the indigestible casein. From 
the milk laboratories can be ordered the relative amounts of casein and 
lactalbumin desired up to certain limits already specified. 

The percentage of sugar in these formulas is still somewhat lower 
than most children are able to digest. The addition of one-third ounce 
of milk sugar (approximately one even tablespoonful) to each pint of 
the food will raise the sugar to 7 per cent; the addition of one even 
teaspoonful to each pint will raise it to 6 per cent. The acidity is best 
overcome by adding bicarbonate of soda, ten to fifteen grains, to each 
pint of food. 

In preparing this food the temperature of the whey should be 
raised to about 150° F. to destroy the rennet ferment before the addi- 
tion of the cream. Should more precipitation occur with the heat, fil- 
tration through muslin should be repeated. This method of removing 
the casein from cow’s milk is the basis of the preparation of the “ Back- 
haus milk,” which is used quite extensively in Germany. Some infants 
may be kept with advantage on these whey formulas for two or three 
months, beginning with simple whey, and gradually raising the per- 
centage of fat as in the above formulas. From the highest formula 
here given the change may be made to such percentages of proteids as 
those of the formulas on page 191. 

Peptomzed milk.—Instead of reducing the casein to a very low per- 
centage, or removing it altogether, we may use larger amounts and 
assist the child by partially predigesting or peptonizing. This is done 
by the use of peptonizing tubes or tablets, and also by the “ peptogenic 
milk powder,” the result being similar in all cases. The process is de- 
scribed on page 156. It is important that proper percentages be ob- 
tained before the peptonizing is done. The proportions usually recom- 
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mended with the peptogenic milk powder give 4 per cent fat, 7 per cent 
sugar, and 2 per cent proteids; these are too high for most infants with 
feeble digestion, as are also the other formulas generally advised for 
use with the peptonizing tubes or tablets. I have obtained better re- 
sults with such percentages as those of formulas III, IV, and V of the 
Second Series; sometimes, however, even with a lower fat than this, 
as in IV, V, and VI of the Third Series. The duration of the prediges- 
tion of the food will depend upon the amount of assistance required by 
the child. As it takes about two hours to peptonize milk completely, 
the process at the end of fifteen minutes will be only one-eighth com- 
pleted, and at the end of half an hour only one-fourth, leaving thus in 
the one case seven-eighths and in the other three-quarters of the work 
of proteid digestion to be done by the child. Where required at all, I 
have usually found it best to continue peptonizing for at least fifteen 
minutes, often for half an hour or even an hour. I prefer to peptonize 
each bottle separately immediately before feeding, since the ferment in 
such cases continues its action in the stomach. If the amount for the 
entire day is peptonized at one time and the milk raised to boiling point 
the ferment is destroyed. The bitter taste produced at the end of about 
fifteen minutes is evidence of the conversion of some of the casein into 
peptone, but in practice is rarely found to interfere with its use, except 
with children over seven or eight months old. After the first two or 
three bottles younger infants take this bitter milk as willingly as any 
other food. 

The partial predigestion of the milk proteids may be continued for 
several weeks, the amount of assistance given the child being gradually 
lessened by shortening the duration of the process, as the stomach be- 
comes more and more able to do its normal work. There is a serious 
objection to the use of predigested foods for as long a period as five or six 
months; in such cases the organs do not gain, but rather lose in their 
digestive power. 

The addition of cereal gruels and other substances to milk.—I have 
already stated that for healthy infants with normal digestion I think 
any such addition undesirable during the first few months; also, that 
these substances, usually some form of farinaceous food, when used in 
considerable amounts, may do much positive harm; and further, that, 
as commonly employed, they are responsible for much of the chronic 
indigestion and many of the disturbances of nutrition seen during the 
first year. The question now is whether the addition of these sub- 
stances is ever useful with infants whose digestion is not normal, and 
whether such addition is of material assistance in the digestion of the 
milk elements with which such children have the chief difficulty—viz., 
the proteids. I think this question must be answered in the affirmative. 

The substances most frequently used as additions to milk are gruels 
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made from barley, oatmeal, rice, wheat, arrowroot, or farina; at times 
gelatine is used. Various opinions have been held regarding the action 
of these substances. Some have held that their effect is simply that 
of diluents, acting like so much water. The traditional belief, however, 
has been that the effect, especially of those containing starch, is a purely 
physical one, the mixture of such substances with cow’s milk prevent- 
ing the coagulation of the casein in the stomach into large, solid masses, 
but instead producing a much softer curd, the digestion of which is 
attended with much less difficulty. Whatever the explanation, clin- 
_ ical experience points clearly to the fact that with some children who 
digest milk proteids with difficulty, the amount of proteids in the 
food may be increased without disturbance, if at the same time a cereal 
gruel is added. Improvement may be seen in several respects. In 
the first place, the constipation which is apt to be present with chil- 
dren taking such low percentages, or who have difficulty with the usual 
percentages, is often relieved; second, an improvement may be seen in 
the character of the stools, the colour and odour in many cases showing 
a marked change in a short time; third, a disappearance of the colic, 
fretfulness, and general discomfort; and soon there may be seen im- 
provement in the general nutrition and gain in weight. To be sure, 
these gratifying results. do not always follow, but they occur often 
enough to indicate some beneficial effect of the gruel. 

The experiments of A. Keller (Centralb. fiir Inn. Med., vol. xx, p. 
1) indicate that the effect may be partly due to the checking of the 
decomposition of the proteids in the intestines by the presence of addi- 
tional carbohydrates in the form given. His conclusion is that nitrogen 
is thus saved to the organism, since a decided diminution occurs in the 
elimination of both nitrogen and phosphoric acid. 

The ordinary method of using these substances is in the form of 
gruel, which simply replaces all or a part of the water in any of the 
foregoing series of milk modifications.* These gruels are much more 
easily made from the prepared flours of barley, oatmeal, rice, arrow- - 


* A formula for a long time famous, and often useful, is that published many 
years ago by J. Forsyth Meigs, and known as Meigs’s food. It consists of milk, cream, 
sugar, gelatine, and arrowroot, and is prepared as follows: Of Russian gelatine or 
isinglass, 20 grains, or a piece about two inches square, is soaked for a few minutes in 
cold water and then boiled in half a pint of water for fifteen minutes, or until com- 
pletely dissolved. One teaspoonful of arrowroot is mixed to a paste with cold water, 
and then added to water to make half a pint. This is now added to the gelatine solu- 
tion, as is also, with constant stirring, the desired quantity of milk; just before 
removing from the fire the cream is added. The amount of milk and cream used 
should be varied with the age of the infant. For an infant under one month, 4 ounces 
of milk and 14 ounce of cream are to be used; for those older the milk is gradually 
increased to 16 ounces and the cream to 2 ounces. (Meigs and Pepper, Diseases of © 
Children, 1887.) 


ARTIFICIAL FEEDING, 213 


root, ete., which need only twenty or thirty minutes’ cooking, than from 
the grains, which require four.or five hours. One rounded tablespoonful 
of any of the flours to a pint of water makes a gruel of about the right 
consistency. This will give a little more than 1 per cent starch in the 
food. A caution should be given against using too large a quantity 
of plain or even dextrinized gruels. For in this way the flatulent, intes- 
tinal indigestion so common among the infants of the poor is frequently 
produced. 

Substitutes for Milk.—There are conditions in which for the time 
being infants seem incapable of digesting even the smallest proportions 
of the fat and proteids of milk, no matter how modified. This is most 
frequently seen in acute derangements of digestion, especially when 
associated with gastro-enteric intoxication. In connection with this 
condition, the. importance of stopping milk, and the reasons therefor, ° 
are fully considered. There are also some chronic derangements of 
digestion in which the same procedure is of value. In ordinary prac- 
tice, however, the mistake usually made is that of resorting too early 
to this expedient instead of carefully adjusting the milk percentages 
to the symptoms; for in this way we are more likely to succeed in the 
great majority of cases. Another mistake is that of continuing for 
too long a time a food containing no fresh milk. (See page 166.) 

The advantage which results from stopping milk in these cases is 
due chiefly to change of diet. Where fat and proteids are very difficult 
of digestion it may become necessary to give temporarily a food com- 
posed almost entirely of carbohydrates. They may be administered 
’ either as some of the farinaceous or malted foods. Such a change is 
more likely to be successful in intestinal than in gastric cases, and 
chiefly where colic, constipation and failure to gain in weight have long 
been prominent symptoms. If the bowels are loose, farinaceous foods 
are more likely to be useful; if they are constipated, the malted foods. 
These may be continued alone for a limited time—a few days or a few 
weeks—according to the severity of the symptoms, and then milk in 
some form added; for it does not follow because a child at one time 
can not digest milk that it can never do so. While one must begin 
with something which the child can digest and assimilate, he must get 
back to rational milk-feeding as soon as possible. For example, it may 
be advisable to withhold milk for two or three weeks, and then to begin 
with as small a quantity as one ounce in the total food of a day; after 
two or three days a second ounce may be added, and so on, gradually 
increasing the proportion of milk as the child is able to digest it 
(Fig. 40). In some cases it may be better to begin by adding whey 
to the farinaceous food, and in still others small quantities of con- 
densed milk. Since some are able to take fat sooner than proteids, 
very small quantities of cream may be tried as an addition to the food. 
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All substitutes are to be regarded merely as temporary expedients, and 
the purpose should be gradually to get the child back to a suitable milk 
formula. 

If such addition of fat or milk proteids causes digestive disturb- 
ance, nitrogenous food may be supplied in the form of beef juice, beef 
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Fic. 40.— Weight curve, showing the advantage of temporarily stopping milk. A fairly vigor- 
ous child, nursed entirely by a nervous mother for five weeks, but did badly. A, began 
part feeding; 5, weaned entirely on account of constant indigestion; C, because of con- 
tinued indigestion, colic, and general discomfort, all milk stopped for two weeks anda . 
malted food substituted ; D, milk resumed. Subsequent progress satisfactory. 


peptones, broth, white of egg, somatose, plasmon, etc., these being added 
to the farinaceous or the malted food which is given. There is always 
great risk in continuing indefinitely a food which does not contain some 
fresh milk; extreme anemia, malnutrition, rickets, or scurvy may be 
the result. 


SUMMARY OF INFANT-FEEDING. 


Choice of Methods of Feeding.—A faithful trial of maternal nurs- 
ing should always be made unless there are some very urgent reasons 
against it (page 167); but nursing should not be continued if the 
child is persistently uncomfortable, suffers constantly from symptoms 
of indigestion, and does not gain in weight. However, if gaining satis- 
factorily in spite of the symptoms mentioned, weaning may be deferred 
for a time. 

Maternal nursing is seldom successful among the modern, highly 
nervous, American mothers, particularly of our cities. - 

Wet-nursing, although theoretically next choice to maternal nurs- 
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ing, is so difficult that in private practice it should be reserved for cer- 
tain special cases. In institutions, infants’ hospitals, foundling asy- 
lums, ete., the difficulties in all forms of artificial feeding are greatly 
increased, and wet-nursing should be employed as far as possible. 

Artificial feeding has become the general alternative to maternal 
nursing. If circumstances are such that maternal nursing is almost 
certain to be a failure, and if at the same time they permit the best 
form of artificial feeding, the infant should not be put to the breast 
at all; for when properly begun, before the organs of digestion have 
been upset by bad nursing, artificial feeding is comparatively a simple 
matter, and when intelligently carried on it is most satisfactory in its 
results. 

Methods of Artificial Feeding—The answer to the question, What 
is the best method of artificial feeding? must be conditioned by circum- 
stances, such as what can be afforded, and what is most likely to be 
carried out. 

All whose experience entitles their opinions to consideration are 
agreed that some modification of fresh cow’s milk is the only reliable 
substitute for breast-feeding. My own opinion is, that for healthy in- 
fants it is best to use only the milk constituents—fat, sugar, proteids, 
and salts—with lime-water, varying the percentages of these to suit the 
infant’s digestion. 

The milk laboratories, in my judgment, afford facilities for obtain- 
ing the best results, and milk modified by them according to intelli- 
gent prescription should be placed next to maternal nursing. 

Next to laboratory-feeding is milk modified at home by the per- 
centage method, the best materials being used. Three groups of for- 
mulas are sufficient for healthy infants during the first year. In the 
first, to be used during the early months, the proteids are one-third the 
fat; these formulas are obtained from 10-per-cent milk. In the sec- 
ond, to be used from the third or fourth to the ninth or tenth month, 
‘the 'proteids are half the fat; these formulas are derived from 1-per- 
cent milk. The third, to be used after the tenth or eleventh month, in 
which the proteids and fat are about equal, are obtained by diluting 
plain milk. 

In institutions where the number of children is so large as to make 
careful modification for each separate child impossible, the simplest 
plan for securing approximate results is to have two standard mixtures: 
one, containing fat 3 per cent, sugar 6 per cent, proteids 1 per cent; 
the other, fat 4 per cent, sugar 7 per cent, proteids 2 per cent; and to 
dilute these with a standard sugar solution, or, if preferred, with barley 
water, according to the child’s age and the condition of his digestion. 
For other children a modification based upon the dilution of plain milk 
by either the sugar solution or the barley water may answer the purpose. 

16 
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For the very poor in cities results in infant-feeding depend less upon 
exact methods of modification than upon the character of the materials 
used. Condensed milk is sometimes the best milk available (see page 
158). The combination of canned condensed milk and farinaceous foods 
is one that is greatly abused, and if long continued often productive of 
great harm. 

For long journeys milk should be properly sterilized; if this is im- 
possible, condensed milk is probably the safest food. 

The Principles of Percentage Milk Modification.—In modifying 
milk for healthy infants the secret of success is to begin with low per- 
centages, especially of the proteids, and gradually increase according 
to the infant’s ability to digest them. To continue with very low pro- 
teids frequently leads to disturbances of nutrition, which are sometimes 
very serious. If one begins with low percentages, he must expect a loss 
in weight during the first week, a stationary weight for the second week, 
and sometimes longer, but after that a substantial and regular gain. 

During the early weeks, in which the infant’s organs are becoming 
trained to digest cow’s milk, the best guide to progress, therefore, is not 
weight, but how comfortable the child is and how well it sleeps. 

Small stools are to be expected when an infant is taking a formula of. 
cow’s milk containing very low percentages. This condition needs no 
treatment unless the child is uncomfortable, for it soon passes away as 
the strength and quantity of the food are increased. If an attempt is 
made to remedy this form of constipation by rapidly increasing the fat, 
habitual vomiting is frequently produced. The use of laxatives often 
causes intestinal derangement where none previously existed. 

In general, the most important indications for varying the percent- 
ages may be stated as follows: If not gaining in weight and without 
special signs of indigestion, increase the proportions of all the ingredi- 
ents; if habitual colic, diminish the proteids; for frequent vomiting 
soon after feeding, reduce the quantity; for the regurgitation of sour 
masses of food, reduce the fat, and sometimes also the sugar; for obsti- 
nate constipation, increase both fat and proteids. 

The digestive organs of the young infant are exceedingly sensitive, 
easily deranged, and a simple functional derangement speedily becomes 
a gastric or intestinal catarrh; hence the importance of close attention 
to all feeding cases for the first month or two, and of promptly and 
intelligently making necessary changes in the food to relieve the minor 
symptoms of indigestion. 

Difficult Cases of Feeding.—Feeble digestion or chronic indigestion 
is seldom due to inherited conditions, but in most cases is the result of 
previous bad feeding or bad nursing. 

A carefully obtained history is of great value in enabling one to 
judge of the condition and peculiarities of the digestive organs of the 
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individual child. One should never ignore the results of previous expe- 
rience, and in most cases it is unwise to repeat what has once worked 
disastrously. 

One should endeavour to determine whether the trouble is chiefly 
with the fat, the sugar, or the proteids of the milk; also whether it is 
the stomach or intestines which are most deranged, the former being 
indicated by vomiting, regurgitation of food or water, belching of gas, 
and a coated tongue; the latter by colic, flatulence, distention of the 
abdomen, diarrhcea or constipation, curds or mucus in the stools. 

Drugs have small place in the management of these cases. The 
essential treatment is the proper adjustment of the diet to the condi- 
tion. 

Failure may be due to causes outside the food prescribed—sometimes 
to the surroundings, sometimes to ignorance or carelessness in prepar- 
ing or pee the food. 

In all protracted cases, and in those in which the derangement is 
great, change of diet is important; the more protracted the condition, 
the more radical should the change be. Not much is to be expected 
from fractional variations in the milk percentages, when those given 
are producing a great deal of disturbance; changes of from 1 to 2 per 
cent in the proteids and fat, or of 3 to 4 per cent in the sugar, are often 
required. 

Radical changes are necessary in fe manner of feeding as well as 
in the food; with reference to intervals between feedings and quantities 
at single nes one often succeeds best by trying the exact opposite 
of what has previously failed. Small quantities of a strong food often 
succeed better than large quantities of a weak food, particularly where 
vomiting is a prominent symptom. 

A careful regulation of. the milk percentages in intelligent hands 
will, in private practice, be successful in the great majority of cases. 
Success by this method may be expected in proportion to the accuracy 
of the diagnosis as to the cause of the symptoms, and to the degree of 
error in the previous prescriptions employed. Cases that can not be 
helped in this way are chiefly very young infants, and those in which 
the disorder is of long standing. 

Where the trouble is with the proteids the next thing to be tried, 
and one unfamiliar with the percentage modification may succeed better 
with it, is the use of cereal gruels in the place of water as a diluent, 
either for plain milk or for some of the foregoing milk formulas. As a 
rule, better results are obtained with these combinations in intestinal 
than in gastric cases. 

Partially peptonized milk may be used, care being taken not to 
have the fat too high in the formula employed; also not to continue 
too long the use of predigested foods. 
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Whey mixtures, where the casein is removed by precipitation and 
straining, are particularly valuable for young infants. 

Wet-nurses are useful in some of the most protracted cases where 
by the food changes one can only get rid of the symptoms of indiges- 
tion, but can make no progress in weight; they are more likely to be 
of assistance in intestinal than in gastric cases, and in those attended 
by constipation than by diarrhoea; in some of the latter, particularly 
if in very young infants, where the stools are frequent, thin, sour, and 
green, the high fat and sugar of a wet-nurse’s milk sometimes cause a 
serious aggravation of all the symptoms. Wet-nurses are of most 
signal service in cases of acute inanition. They seldom succeed with 
infants over seven or eight months old unless previously nursed, as these 
will rarely take the breast. 

Withholding all milk from nursing or bottle-fed infants is very 
often necessary in conditions of acute disease, but in cases of chronic 
indigestion it is done too frequently and often where a better treatment 
is to discover and give correct milk percentages. While in some cases 
nothing is better than to withhold milk temporarily, often nothing is 
worse than to do so permanently. We can not conclude because of the 
benefit seen by omitting milk that the child can never digest it; but 
should soon begin with very small quantities and gradually return to a 
diet in which it is an important element. 

Success in infant-feeding is largely a question of close observation 
and careful attention to details. Without these the proportion of fail- 
ures by any method will be very large. 


CHAPTER IV. 
FEEDING AFTER THE FIRST YEAR. 


HEALTHY INFANTS DURING THE SECOND YEAR. 


THE physician should not relax his vigilance in the feeding of a child 
after the first year has passed. The ideas of the laity in regard to what a 
child can digest after it has outgrown an exclusive milk diet, are very 
erroneous. The majority of infants are given solid food too early and in 
too large quantities. Most of the attacks of indigestion during the sec- 
ond year are directly traceable to such gross dietetic errors. The diet of 
a healthy child during the second year should consist of milk, some 
farinaceous food, bread, a small amount of animal food—beef or mutton 
beef juice, eggs—and fruit. 

Milk should be the basis of the diet. The popular-idea that there 
are many children who can not take milk is an erroneous one; the real 
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trouble usually is that they will not take it because other food pleases 
the palate better, and they are allowed to have their own way in this 
as in other things. It is of the utmost importance that the transition 
from a purely fluid diet to one of solid food should be made very slowly, 
and that the habit of drinking milk should not be discontinued. 

Weaning from the bottle—This should always be begun by the thir- 
teenth month; by the fifteenth month an infant should drink all its 
milk from a cup, except possibly the 10 p.m. feeding, when the bottle 
may be allowed for the sake of convenience. Early weaning from the 
bottle is a matter of no small importance. Where the bottle is contin- 
ued, as it often is, until a child is two or three years old, the greatest 
difficulty may be experienced in getting rid of it, and this difficulty is 
increased the longer it is delayed. I have seen many children with the 
“bottle-habit ” so developed that throughout childhood, although at 
any time they would take milk from the bottle, they could never be 
induced to take it in any other way. 

During the second year with average milk and average infants very 
little modification of the milk is required. The addition of milk sugar 
is in most cases unnecessary, since the child is now able to take a con- 
siderable part of its carbohydrates in the form of starch. If the milk is 
very rich, such as that from a Jersey herd, it should always be diluted 
with at least one-fourth water. In hot weather even a greater dilution 
may be necessary. If the milk is poor in fat, and in consequence consti- 
pation is present, the use of only the upper two-thirds from each quart 
bottle will make the percentage of fat about right. 

From Twelve to Fifteen Months.—Five feedings in twenty-four 
hours are required, the interval between feedings being about four 
hours. The daily amount of food needed is from forty to fifty ounces 
(1,240 to 1,550 grammes). Each feeding, therefore, should consist of 
from eight to ten ounces, of which four-fifths is milk and one-fifth some 
form of farinaceous food, thoroughly cooked, and then strained, so that 
it forms a thick jelly. This may be made from barley, wheat, oatmeal, 
arrowroot, farina, or from the farinaceous foods. Prepared barley and 
oat flours are greatly to be preferred to the grains (see page 164), as 
they require only twenty or thirty minutes’ cooking. If the flours are 
used, about one rounded tablespoonful is required for twelve ounces of 
water to make a gruel of the right consistency. This should of course 
be made fresh daily. 

In preparing the food, the milk and the gruel are simply mixed 
together while the latter is warm, and salt and a small quantity of cane 
sugar added to make it palatable. It is then divided into as many 
feedings as are required for the day, each one being placed in a sepa- 
rate bottle. As to handling the bottles and pasteurizing or steril- 
izing, the same rules apply as during the first year. 
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For four of the feedings only the food contained in the bottle is 
given; at the other one, usually at midday, the milk may be preceded 
by beef juice, beginning with one or two teaspoonfuls, and gradually 
increasing up to two ounces. On alternate days, from three to six 
ounces of mutton or chicken broth may be given instead. At this feed- 
ing the child will usually take but half or two-thirds of its milk. ‘The 
only other thing to be given is the juice of some fruit, which should 
form a regular part of the child’s diet. That .from sweet oranges or 
ripe peaches is best. From one to two ounces at a time should be given 
about one hour before the milk feeding. 

From Fifteen to Eighteen Months.—The only change desirable is the 
addition of stale bread, preferably dried crisp in the oven, or zwieback, 
to be given with the broth or beef juice; and occasionally a soft egg 
may take the place of one of these. The quantity of milk and gruel 
may be increased if demanded by the child’s appetite. ; 

From Eighteen Months to Two Years.—The cereal gruels may now 
be replaced by porridge of the same varieties as used for older children, 
but always very thoroughly cooked, hominy and oatmeal requiring at 
least three hours’ continuous cooking. Plain warm milk, from nine to 
_ twelve ounces, may now be given at the first and fifth meals; at the 
second and fourth meals, six to eight ounces of milk with three or four 
ounces of the cereal. At the third, the midday feeding, from one-half 
to one tablespoonful of rare scraped beef or mutton may be added, if 
most of the teeth are through. At the same time, broth may be allowed ; 
on alternate days a soft egg with beef juice, and either well-boiled rice 
or bread and butter. In addition, cooked fruits, such as the pulp of 
stewed prunes or baked apple, may be given. 


DIFFICULT CASES DURING THE SECOND YEAR. 


The number of children whose nutrition is a matter of difficulty dur- 
ing the second year is much smaller than during the first year; yet there 
are cases in which the difficulties are just as great. Some of these are 
infants that have been very delicate from birth, and carried through the 
first year only by the greatest effort. Others are healthy at birth, but 
their digestion has been badly deranged in consequence of improper feed- 
ing during the first year. Some are infants who did well until they were 
weaned, but from that time began to suffer from constant indigestion 
and malnutrition, because they were put upon improper food—often un- 
diluted cow’s milk. In some the symptoms are the result of a severe 
attack of acute disease of the stomach or intestines during the first year. 
Many of them are rachitic. A frequent cause of trouble is that children 
have been put too early upon solid food, the mother often thinking that 
a child who is delicate is only to be built up by giving “strong food.” 
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Very often the difficulty is that the food has been excessive in starch, 
especially in the form of potato or oatmeal. 

Whatever the special cause of the symptoms, cases of chronic indi- 
gestion in the second year are improved by putting them back upon es- 
sentially a first-year diet. Usually the first thing to be done is to stop 
all solid food except the rare scraped meat. Starches must be reduced 
to the minimum or prohibited altogether. In most cases milk, meat, 
and a little suitable fruit should constitute the diet. While it is undoubt- 
edly true that the use of plain cow’s milk often fails entirely, it is cer- 
tain that nothing is more likely to succeed than cow’s milk when prop- 
erly modified. This must be continued as the principal diet, sometimes 
as the sole diet, for the greater part of the second year. The milk must 
be modified as for healthy infants who are from eight to twelve months 
younger than the patient under treatment. Thus a child of twelve or 
fourteen months should be given milk prepared as for a healthy child 
of four or five months (e. g., No. V or VI, Second Series, page 193) ; 
one from twenty to twenty-four months, as for a healthy child of from 
ten to twelve months (e. g., No. VI or VII, Second Series). Milk con- 
taining a larger quantity of casein than in these formule is rarely 
digested unless partially peptonized, and this may be required even 
with the lower percentages. The daily quantity should generally be 
somewhat larger than for a young, healthy infant taking food of the 
same strength. The regular intervals of feeding should never be shorter 
than three hours, and in many cases four hours is to be preferred. The 
number of meals usually required in the twenty-four hours is five. 

Few-things cause more striking improvement in these patients than 
the administration of rare meat-pulp, especially to those who are over 
- eighteen months old. From one to two ounces may be given daily. 
Generally the proteids in the food have been previously deficient. Many 
of these children digest meat when given in this way better than they 
do the casein of the milk. Raw. beef juice and the whites of eggs, par- 
tially cooked, may also be given. 

The same fruits should be allowed as for healthy infants, the quan- 
tity being smaller. Inasmuch as it is with the starches that the great- 
est difficulty is usually experienced, the carbohydrates must be admin- 
istered either in the form of milk sugar or some of the malted foods. 
When starch is first allowed it should be given with some reliable prepa- 
ration of diastase. 

When the child is once well started and gaining steadily, the food 
may be gradually modified, until the diet recommended for healthy in- 
fants of the same age is reached, All changes must, however, be made 
very gradually, and it should never be forgotten that there is a constant 
disposition on the part of all mothers and nurses greatly to over-feed 


these children. 
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FEEDING FROM THE THIRD TO THE SIXTH YEAR. 


Articles allowed.—F rom the following list the diet of a healthy child 
may be arranged: 

Milk.—This should be the basis of the diet; most children require 
about one quart daily. This usually needs no modification, but if some- 
what difficult of digestion, it should be prepared as follows: Six ounces 
of milk, one ounce of cream, and three ounces of water. The milk 
should usually be given warm. 

Cream.—This is of great value, especially when there is a tendency 
to constipation. From two to eight ounces may be given daily. It may 
be used upon cereals, upon potato, in broths, and mixed with milk. In 
many cases it is advisable to withhold milk and give only cream. 

Eggs.—These are a valuable form of proteid. They should be fresh, 
soft-boiled or poached, but never fried. Usually eggs should not be 
given oftener than every other day, as many children soon tire of them. 

Meats.—Some form of meat should be given once a day. The best 
are beef-steak, mutton chop, and roast beef or lamb; next to these the 
white meat of chicken, or fresh fish, which should be boiled or broiled. 
Beef and mutton should be given rare. 

Vegetables.—Potato may be given once a day, preferably baked, with 
the addition of cream or beef juice rather than butter. Of the green 
vegetables the best are asparagus tops, spinach, stewed celery, string 
beans, and fresh peas. One of these vegetables should be given daily— 
always well cooked and mashed. 

Cereals—Nearly all these may be used—oatmeal, wheaten grits, 
hominy, rice, farina, and arrowroot. The most important part of the 
preparation is thorough cooking. If the grains are used, cereals should 
be cooked at least three hours, after having been previously soaked for 
several hours. They should always be well salted, and given with milk 
or cream, but with little or no sugar. 

Broths and soups.—The meat broths are preferable to the vegetable 
broths. Nearly all varieties may be given. Plain broths are not very 
nutritious, but when thickened with arrowroot or cornstarch, and when 
cream or milk is added, they are very palatable, and at the same time a 
valuable addition to the diet. Beef juice may be used as directed for 
the second year. 

Bread and biscuits (crackers).—In some form these may be given 
with nearly every meal, better without butter until the fourth year, as 
for young children cream is a better form of fat. All varieties of bread 
may be allowed when stale; also dried bread, zwieback, and oatmeal, 
Graham, or gluten biscuits. 

Desserts.—The only ones that should be allowed up to the sixth year 
are junket, plain custard, rice pudding without raisins, and, not oftener 
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than once a week, ice-cream. Of the last three, the quantity given 
should be very moderate. ~~ 

Fruits.—Some fruit should be given every day. Oranges, baked 
apple, and stewed prunes are the most to be depended upon. Raw 
apples should not in most cases be given. Peaches, pears, and grapes 
(with seeds removed) may be given when thoroughly ripe and fresh, 
but only in moderate quantity. Special care should be exercised in the 
use of fruits in very hot weather, and in cities where they may not 
always be fresh. The juice of fresh berries may be given in the second 
year; but the whole fruit should be very sparingly given to all young 
children, and always without cream. 

Articles forbidden.—The following articles should not be allowed 
children under-four years of age, and with few exceptions they may be 
withheld with advantage up to the seventh year: 

Meats.—Ham, sausage, pork in all forms, salt fish, corned beef, dried 
beef, goose, duck, game, kidney, liver and bacon, meat stews, and dress- 
ings from eorercak meats. 

Vegetables.—Fried vegetables of all varieties, cabbage, potatoes on 
cept when boiled or roasted), raw or fried onions, raw celery, radishes, 
lettuce, cucumbers, tomatoes (raw or cooked), beets, egg-plant, and 
green corn. 

Bread and cake.—All hot bread and rolls; buckwheat and all other 
griddle cakes; all sweet cakes, particularly those containing dried fruits 
and those heavily frosted. 

Desserts.—All nuts, candies, pies, tarts, and pastry of every descrip- 
tion; also all salads, jellies, syrups, and preserves. 

Drinks.—Tea, coffee, wine, beer, and cider. 

Fruits——All dried, canned, and preserved fruits; bananas; all fruits 
out of season and stale fruits, particularly in summer. 

From the third to the sixth year four meals should usually be given 
daily and at regular intervals—e. g., 7 and 10.30 a.m.; 1.30 and 6 P.M. 
The second meal should, in most cases, be smaller than the others. 

The following is a sample diet for a child of four years: 

First meal.—Half an orange, two tablespoonfuls of some cereal well 
salted, with two or three tablespoonfuls of cream, a glass of milk, one 
piece of bread with a little butter. 

Second meal.—A glass of milk or cup of broth with bread or two or 
three biscuits (crackers). 

Third meal.—Two tablespoonfuls of finely divided steak or chop, one 
tablespoonful of baked potato, one tablespoonful of spinach, bread and 
butter, a cup of junket, water to drink. - 

Fourth meal.—Milk with bread, or milk toast. 

From the list of articles given above, a sufficient variety in the diet 
can be secured. The only way for the physician to be sure that proper 
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food is given to young children, is to write out for the guidance of the 
mother or nurse two lists somewhat similar to the above, of articles for- 
bidden and articles allowed. This plan I have followed for several years 
with the happiest results. It is rarely safe to trust to the judgment of 
the mother. 

There are a few simple rules in feeding which should always be fol- 
lowed : 
A child should be taught to eat slowly and thoroughly masticate his 
food. The food must always be very finely divided, for, as a rule, mas- 
tication is very imperfect even up to the sixth or seventh year. If the 
child is fed by the nurse, plenty of time should be taken for the meal. 
It is almost always the case that the food is given too rapidly. It is un- 
wise continually to urge children to eat when they are disinclined to do 
so at the regular hours of meals, or when the appetite is habitually poor, 
and under no circumstances should children be forced to eat. Indigesti- 
ble articles of food should not be given to tempt the appetite when ordi- 
nary simple food is refused, nor should these be allowed because of the 
notion that “ the child must eat something.” Food should not be allowed 
between meals when it is habitually declined at meal-time. Ifa child re- 
fuses to eat, and examination reveals no fault with the food prepared, it 
should seldom be offered again until the next feeding time. In all cases 
of temporary indisposition, no matter of what nature, and during peri- 
ods of excessive heat in summer, the amount of solid food should be re- 
duced and more water given. If milk is the food, it should be diluted. 


FEEDING DURING ACUTE ILLNESS. 


Infants.—This is an important part of the treatment of every acute 
disease in childhood, but especially so in infancy. Whether the illness 
is one of the eruptive fevers, diphtheria, pneumonia, or influenza, all 
- cases must be fed in about the same way. It is much easier by proper 
feeding to prevent disturbances of digestion, than to allay them. In 
infancy this complication often turns the scale against the patient. In 
every severe acute illness, especially if it is of a febrile character, the 
power of digestion is much diminished. One evidence of this is the 
onset with vomiting; another is the anorexia which accompanies the 
early stage of nearly all acute diseases. We should respect this disin- 
clination and make it our guide in the treatment. But water is needed; 
withholding this will often cause the temperature to rise even higher 
than before. 

In all acute febrile diseases the general rule should be, less food 
and more water than in health.* For bottle-fed infants this is easily 


* Some valuable suggestions as to the character of food most suitable in acute 
disease may be obtained from the experiments of Jacubowitch (Jahrbuch fiir Kinder. 
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accomplished by simply increasing the dilution of the food; for nursing 
infants by making the nursing time shorter and giving water freely 
between feedings either from a spoon or bottle. 

Regularity in feeding is too often entirely ignored. While it is true 
that with some capricious children all rules must be disregarded, it is 
with the great majority a decided advantage to adhere to proper food 
and regular intervals. Food should seldom be given at less than two- 
hour intervals, and generally a three-hour interval is better, although 
there is no limit to the frequency with which water may be given, and 
unless the stomach is irritable, almost no limit as to quantity. Stimu- 
lants, when required, are often best given in a very dilute form with the 
water. 

Forced feeding—gavage.—Not a few cases, however, are seen in 
which, after a child has been several days sick, in consequence of deliri- 
um, stupor, sepsis, or some other serious condition, it may refuse all 
food or take so little that it is in danger of death from inanition. At 
this juncture forced feeding or gavage (see page 64) serves an excel- 
lent purpose. Both food and stimulants can thus be introduced at regu- 
lar intervals with slight disturbance, and lives saved which would other- 
wise be lost. If gavage is employed, the stomach should be first washed. 
The intervals of feeding should be made at least one hour longer than 
is customary in health, and usually predigested foods given. 

Older Children. The same conditions with reference to digestion 
exist as in the case of infants. Older patients, however, are not so 
easily disturbed, and the disturbance of digestion is not so likely to be 
serious as in the case of infants. Even here the physician should direct 
the food to be given at regular intervals, usually not oftener than every 
three hours, but should never—as is so often done—order milk to be 
given to the child every time it asks for a drink. In most cases, for 
children under five years old, milk should be somewhat diluted, usually 
with lime-water, and partially peptonized if the child’s digestion is fee- 
ble. Children who do not take milk readily may be given beef tea, broth, 
gruel, or kumyss, but rarely ice-cream or jellies so frequently prescribed, 
as these, if given in any considerable quantity or very often, are likely 
to disturb the stomach and take away what little desire for food the 
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heilkunde, xlvii, 195) upon the activity of the digestive ferments derived from the 
different organs of children, removed immediately after death, usually occurring from 
acute general disease. The greatest activity was found in the diastatic ferment of the 
pancreas, although its power to emulsify fats was weak, and in one-third the cases it 
was absent. The peptonizing power both of the stomach and the pancreas was very 
weak. The practical inference from this is that the food of acutely sick children 
should consist chiefly of carbohydrates, either as sugars or starches, that fats should 
be very sparingly given, and that proteids in many cases should be partially pre- 
digested. This accords with clinical experience. 


226 NUTRITION. 


child may have. Raw eggs are palatable when beaten up with sherry, 
a little sugar, and cracked ice. Fruits, particularly oranges, grapes, and 
grape-fruit, may be allowed in almost every febrile disease, but never 
given within two hours of a milk feeding. 

The water given may be plain boiled water, but better, in most cases, 
are some of the carbonated waters, Vichy, Seltzer, or Apollinaris, these 
being less likely to disturb the stomach. 

It is certainly a mistake to force food upon older children in any dis- 
ease in which their condition is not dangerous. But when there is sepsis, 
delirium, or coma associated with other dangerous symptoms, gavage 
may be resorted to with but little more difficulty, and with no less satis- 
factory results, than in infants. 


CHAPTER V. 
THE DERANGEMENTS OF NUTRITION. 


THE derangements of nutrition form a distinct and a very large class 
in the ailments of infancy, particularly during the first year. The 
symptoms are sufficiently definite and characteristic for them to be re- 
garded as separate diseases, and to be discussed as such. In adults such 
symptoms are seldom seen except in connection with organic disease. 
These cases are often very puzzling, and in a large number of them a 
diagnosis of some constitutional disease, such as hereditary syphilis, or 
tuberculosis, or organic disease of the stomach or intestines, is errone- 
ously made. At other times the symptoms resemble those of acute tox- 
emia. The essential condition in all these cases is the inability of the 
infant to get from its food what its system needs. It can not digest or 
assimilate enough to support life. It is unable to replace from its food 
the daily waste of its tissues. The constructive metabolism is not equal 
to the destructive metabolism of the body; the process is, therefore, 
essentially one of starvation, which may be rapid or slow, according to 
circumstances. 

The fault in these cases is partly with the digestion, but principally 
with the food. The problem is, to adapt the food to the digestion of the 
individual child under consideration. The solution is often very easy at 
first, but the difficulties multiply rapidly the longer the condition has 
lasted. It is therefore essential that the true explanation of the symp- 
toms should be recognised at the earliest possible moment. Changes 
occur so rapidly in very young infants that a mistake in diagnosis and a 
consequent delay of a few days, may be sufficient to determine a fatal re- 
sult. The outcome in cases of imperfect nutrition depends almost en- 
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tirely upon their management. The condition is not one which tends to 
right itself. Spontaneous improvement or recovery rarely takes place. 
In order to recognise the condition and anticipate the result, nothing is 
so important as a close observation of the body-weight. A child whose 
nutrition is a matter of difficulty should be weighed regularly, in the 
early months twice a week, and once a week throughout the first year. 
If this is done, the first symptoms of failing nutrition are unerringly 
detected. Ifa child does not gain in weight something is wrong, and a 
steady loss in weight in an infant is a warning which should never be 
unheeded; for, unless the conditions are changed, it is practically cer- 
tain to continue, and generally with increasing rapidity, until the in- 
fant’s vitality has been reduced to such a point that no means of treat- 
ment can restore it. The younger the child, the more rapid the loss, 
and the longer it has continued, the greater is the danger. 

For convenience of description these derangements of nutrition have 
been divided into three groups, differing, however, rather in degree than 
in kind. 

1. Cases of acute inanition, which are quite rapid, generally lasting 
from a few days to a few weeks. They are rare except in young infants, 
being most frequently seen in the first three months. 

2. Cases of malnutrition, in which the symptoms are much less se- 
vere than in the other groups, although they may be of long duration. 
While it is most common in the first two years, malnutrition may be 
seen at any age. 

3. Cases of marasmus. This is similar to inanition, but a much 
slower process, lasting usually for several months. It may be seen in 
infants of any age. 


ACUTE INANITION. 


Inanition, or starvation, is a condition depending upon lack of assim- 
ilation. It is common in early infancy, when it often simulates serious 
organic disease. In older children it is not so frequent, and not usually 
so obscure. In all the acute diseases of the digestive tract many of the 
symptoms are due to inanition. The cases considered in the present 
chapter, however, are those in which there is no such association, or 
where the digestive symptoms, strictly speaking, are not prominent. 

Etiology.—The essential cause of inanition is that the child does not 
get sufficient food, or that the food taken is not assimilated. It usually 
develops under one of the following conditions: (1) When a child_re- 
fuses all food, whether from the breast or the bottle, or can be made to 
take only an insignificant amount. The cause of this it is often im- 
possible to discover. I have seen it in a variety of circumstances, once 
in an infant five months old, previously healthy, who was suffering from 
whooping-cough. This infant utterly refused the breast, and from the 
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spoon would take less than two ounces a day. After four days and the 
production of most alarming symptoms, gavage was begun, and its life, I 
think, saved by it. It is sometimes seen at weaning, where a child per- 
sistently refuses to take food from a bottle or spoon. (2) When the 
food given is entirely inadequate, as when an infant is nursing upon a 
dry breast, or one in which the milk supply is so scanty that the child 
gets practically nothing. I have occasionally seen it later, when the 
breast-milk, for some unexplained reason, had suddenly failed. (3) 
Where the character of the food is improper. Breast-milk may be not 
only scanty, but of very poor quality. On account of extreme poverty, 
the infant may be getting only tea, as I have known to be true in several 
cases before admission to the hospital. Some cases occur in young in- 
fants who are fed entirely on starchy food. (4) Where the infant at 
birth has such feeble powers of digestion, because premature or delicate, 
that it is unable to take or to digest sufficient food to maintain life. 
Sometimes this food is breast-milk, which, though abundant, is of infe- 
rior quality and can not be assimilated. Very often it is some proprie- 
tary food. (5) When a sudden change of food is made to one so diffi- 
cult of digestion that the child is unable to assimilate it. This may 
happen after sudden weaning. In such cases the symptoms of inanition 
are mingled with those of acute indigestion, but the former usually pre- 
dominate. 

In children over one year old, and sometimes in younger ones also, 
the symptoms of inanition may follow those of some acute disease, such 
as influenza, malaria, pneumonia, or even otitis. Although the child 
may recover from the acute process, the general vitality is so much low- 
ered that assimilation is not sufficient to replace the waste of the body. 

Symptoms.—The mode of development depends upon the antecedent 
condition. In young infants inanition often follows malnutrition where 
perhaps there has been nothing noticeable except a gradual loss in 
weight; or if the weight has not been watched, it may be observed only 
that the infant has not been doing well. Severe symptoms may come on 
quite suddenly, and if the nature and the gravity of the condition are not 
appreciated the case may terminate fatally in two or three days. The 
loss in weight is now rapid, amounting often to three or four ounces a 
day. The temperature in the newly born may be high, but it is more 
often subnormal. The pulse is always weak and rapid. The urine is 
scanty and very low in chlorides. The extremities are cold, and the 
peripheral circulation poor. There is usually complete muscular relaxa- 
tion, almost collapse. The skin may be dry or covered with a clammy 
perspiration. There is extreme pallor, and often there is cyanosis. 
This is always a grave symptom, and when it is marked the case usually 
ends fatally. Cyanosis may be present in children who have previously 
cried well and in whom there is no suspicion of atelectasis. The respira- 
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tions are rapid and may be irregular. There may be constant worrying 
and fretfulness, or a condition“of semi-stupor, in which the child makes 
no sign of wanting food. The fontanel is sunken and the pupils are 
often contracted. The stools contain undigested food, or if predigested 
foods are given they seem to pass through the intestines unchanged. 
The bowels usually move frequently, although there may be constipation, 
due to the small amount of food taken. When all food is refused for 
two or three days the stools may resemble meconium, as I once saw in 
a child six months old. While no desire for food is manifested, infants 
will sometimes swallow food when it is offered, retaining everything 
given for several feedings, when the whole quantity is vomited. 

The course of the disease depends much upon the age of the infants. 
Those under oné month succumb most quickly. In them the symptoms 
sometimes last but two or three days, seldom more than a week or ten 
days, the children simply drooping steadily until death occurs. With 
proper treatment complete recovery may take place in a week. In 
older infants the progress, whether upward or downward, is usually less 
rapid. 

Prognosis.—The outcome of these cases is always uncertain. In few 
conditions is it more so. It is hard for one who is not familiar with the 
condition to appreciate the great and even the immediate danger in 
which a young infant may be from inanition, especially in the ab- 
sence of both vomiting and diarrhea. It is difficult to estimate the 
gravity of an individual case except after twenty-four hours’ observa- 
tion. The best of all guides is perhaps the weight. Where the loss 
is several ounces each day the chances of recovery are small. The pres- 
ence also of frequent vomiting or of diarrhoea makes the outlook very 
bad. A high temperature, very marked relaxation, copious perspiration, 
cold extremities, and cyanosis are all bad symptoms. 

Diagnosis.—Inanition is distinguished from malnutrition by its 
greater severity, and from marasmus by its more acute character. The 
usual mistake is that of confounding inanition with some local or consti- 
tutional disease. It may be mistaken for acute indigestion, meningitis, 
gastro-enteritis, pneumonia, and some of the fevers. The temperature 
when elevated is especially likely to mislead. In some cases the absence 
of chlorides from the urine may be of diagnostic value. 

Treatment.—The existence of inanition in young infants presupposes 
only the feeblest powers of digestion and assimilation. If possible, a 
ood wet-nurse should be secured, for in most of the cases the time for 
action is so short that there is no opportunity to experiment with arti- 
ficial feeding. 

The breast-milk should usually be diluted, at first with an equal vol- 
ume of water or lime-water, and the quantity should be only a few 
drachms. It may be given with a spoon or a medicine-dropper. If there 
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is diarrhoea, the milk should be pumped from the breasts, and the cream 
removed, since the high fat of good breast-milk is apt to excite vomit- 
ing or copious purgation. Gradually the quantity and strength of the 
milk are increased until the child is allowed to take the breast entirely. 

When no wet-nurse can be obtained, whey mixtures (page 210) may 
be tried or a milk formula containing low proportions of fat and proteids, 
such as No. II, Second Series (page 193), or No. I, Third Series (page 
194). Sometimes these should be peptonized. When food is not readily 
taken, it may be given by gavage. Rectal feeding may be of some assist- 
ance for a short period. Other things which may be tried are diluted 
kumyss, animal broths, malted foods, farinaceous foods, and beef pep- 
tones. 

Often the symptoms are due quite as much to a lack of water as to a 
lack of food. Injections of a normal salt solution may be given per rec- 
tum or even under the skin with very great advantage. Rectal injec- 
tions should be given at 104° to 110° F. and carried high into the colon 
by a catheter; they should be repeated every four or five hours. 

The other treatment required by these cases is the reduction of high 
temperatures by sponging or tepid baths, and the raising of subnormal 
temperatures by hot-water bags, rolling in cotton, or even by the use of 
an incubator. Stimulants are indicated, but are not very well borne; 
alcoholic preparations by the mouth often excite vomiting, but by the 
rectum they may be better tolerated. Drugs are of no use whatever. 
Oxygen inhalations are of the greatest value, and should be used if pos- 
sible in all very acute cases whether cyanosis is present or not. Heat, 
oxygen, and diet are really the sum of treatment. 

Inanition in older infants is usually seen at weaning or in connec- 
tion with or following some acute illness. Completely peptonized milk 
by gavage is often useful. There are some patients, usually over ten 
months old, who refuse fluid food of every description, and vomit it 
when it is coaxed or forced, yet who will take and digest in a most 
surprising manner some form of solid food, such as beef-steak, oatmeal, 
bread, crackers, or even potatoes. For the time one must give what- 
ever the child will take, and gradually change to a suitable diet as soon 
as circumstances will permit. The needed water may be given per 
rectum. 

All children who have suffered from acute inanition need the closest 
attention for a long time, particularly as to their feeding, regarding 
which suggestions will be found in the pages devoted to Infant-Feeding. 


MALNUTRITION. 


Cases of malnutrition are exceedingly common, and occupy a large 
part of the time and attention of one engaged in practice among chil- 
dren. Although these children can not be said to be actually ill, they 
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are very far from well, and their condition is often the cause of the great- 
est solicitude on the part of awxious parents, not only from the existing 
state of health, but from the apprehension of the development of some 
serious organic or constitutional disease, especially tuberculosis. 

Etiology.— Malnutrition may depend upon inherited conditions. 
Certain children are delicate from birth, possessing only feeble physical 
vitality, though without giving evidence of any actual disease. They are 
often the offspring of parents of delicate constitution, or of those with 
inherited tuberculosis, gout, syphilis, or alcoholism. Very many city 
children are included in this group. They are a product of modern life, 
and inherit a too highly developed nervous organization with a corre- 
sponding amount of physical deterioration. In another group of cases 
the children are premature or very small at birth, weighing perhaps only 
three or four pounds. Many cases are traceable to improper feeding or 
equally poor nursing during the first few months. These children get a 
poor start in life, and on that account are handicapped throughout in- 
fancy. In many cases malnutrition develops as a result of the patient’s 
surroundings. While this is common among the poor, it is not rare 
among the better classes. One of the most frequent causes is the perni- 
cious custom of keeping infants in close apartments where the thermom- 
eter ranges from 72° to 78° F., and where the greatest anxiety is con- 
stantly felt lest the children take cold. Such infants may lose in weight, 
become anemic, and exhibit all the signs of malnutrition where nothing 
else is wrong except the conditions mentioned. In infants, malnutri- 
tion often depends upon some previous acute disease, especially of the 
stomach and intestines, and sometimes of the lungs. 

In children who are over two years old the condition of malnutrition 
may be due to any of the factors above mentioned—inherited feebleness 
of constitution, bad feeding and its resulting indigestion, too little fresh 
air, and close confinement indoors. It is, however, at this period much 
more frequently than in infancy, dependent upon some previous acute 
disease. This may be acute broncho-pneumonia, acute ileo-colitis, in- 
fluenza, malaria, or any of the. eruptive fevers. As a result, an im- 
pression is left upon the child’s constitution which lasts for months, 
often for years, and which manifests itself not by any special local symp- 
toms, but by a general condition of debility or malnutrition. Sometimes 
such diseases, instead of being directly the cause of the symptoms, are 
the occasion which brings out some latent inherited taint or constitu- 
tional weakness in children who up to this time, perhaps, have appeared 
exceptionally healthy. In other cases malnutrition depends upon faulty 
methods in education, especially upon overpressure in schools. 

Symptoms.—I/n infants.—The weight is much below the average, and 
is either stationary or the gain is very slow, often only five or six ounces 
a month at a period when it should be from one to two pounds. Ina 
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case recently under treatment, a child at fourteen months weighed but 
eight and a half pounds. This infant at birth weighed three and a half 
pounds, but in a few weeks the weight dropped to two pounds. 

Not only the weight but the general physical development is much 
below the normal. At one year the body length may be three or four 
inches less than the average. Dentition is usually but not always de- 
layed. Muscular development, too, is backward; many of these chil- 
dren do not sit alone until a year old, and barely walk at two and a half 
years. The muscles are soft and flabby, and the ligaments so weak that 
paralysis is often suspected. The body is so small that the head seems 
unnaturally large, and a diagnosis of incipient hydrocephalus is fre- 
quently made. Mentally these infants are often above the average. 
Some symptoms of rickets may be present, but often there are none; 
to apply the term rachitic to all of them seems to me a mistake. 

Anemia is invariably present, and varies much in degree, being rare- _ 
ly extreme. The circulation is usually poor, the hands and feet are fre- 
quently cold. In many children the skin is unnaturally dry; in others 
there is a disposition to excessive perspiration, particularly about the 
head. Nervous symptoms are usually present. These children are rest- 
less, fretful, and irritable; they sleep badly during the day, and often 
worse at night. Enlargement of the lymph glands is common, especially 
those of the neck. The cervical adenitis may have started from a slight 
catarrhal cold, but the glands continue to swell after this has subsided 
and may remain enlarged for months. 

One of the most characteristic things about these infants is their 
feeble powers of digestion and assimilation. Unremitting care and con- 
stant watchfulness are required to keep them up to even a moderate 
standard of health. The most trivial changes in food may upset them. 
Attacks of acute indigestion are usually brought on by overfeeding—the 
mistake which is almost invariably made by mothers who are discouraged 
with the slow progress made, and are anxious to make their children grow 
fat and strong. ‘The balance is so delicately adjusted that the slightest 
deviation from proper rules of feeding, either as to the quality of the 
food or the quantity given, is immediately followed by an attack of acute 
indigestion, often by severe diarrhea. As a result, the child may lose as 
much in two or three days as it has gained in a month or more. These 
acute attacks, if in summer, not infrequently prove fatal. Not only do 
these patients have but little resistance to acute disturbances of the 
stomach and intestines, but any acute disease is serious—measles, whoop- 
ing-cough, and pneumonia being especially fagal. 

Among the poor or in institutions, cases of malnutrition like those 
described, if in children under nine months old, are almost certain to go 
on from bad to worse until they have reached the condition described 
as marasmus. Between this and malnutrition no sharp distinction can 
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be drawn; they are rather different degrees of the same general process. 
In private practice, where it is possible to have the best care and sur- 
roundings, with the co-operation of an intelligent mother or nurse, a 
very large number of these infants can be reared. After the second year 
has passed the problem becomes a much simpler one, and if infectious 
diseases and other forms of acute illness can be avoided, the probabili- 
ties are in favour of the child’s becoming stronger each year and growing 
to maturity. 

In older children.—In general appearance these children are thin, 
pale, and very often undersized, particularly if the condition is constitu- 
tional or hereditary. Sometimes they are taller than the average for 
their age, and their symptoms are often attributed to too rapid growth. 
One of the most striking things about children suffering from malnutri- 
tion is their vulnerability. They “take” everything. Catarrhal pro- 
cesses in the nose, pharynx, and bronchi are readily excited, and, once 
begun, tend to run a protracted course. There is but little resistance to 
any acute infectious disease which the child may contract. One illness 
often follows another, so that these children are frequently sick for 
almost an entire season. Their muscular development is poor, they tire 
readily, are able to take but little exercise, and their circulation is slug- 
gish. Mentally they are usually bright, often precocious. Many would 
be called nervous children. They are cross, fretful, and any unusual 
excitement produces an effect which lasts for some time; for example, 
after a children’s party or a Christmas tree they may le awake half 
the succeeding night, and may be really ill for two or three days. Their 
sleep is usually disturbed and restless; they waken frequently, and occa- 
sionally suffer from night-terrors. At a later age they are favourable 
subjects for chorea, neuralgia, and all functional nervous disorders. 

Digestive symptoms, if not constant, are very easily excited. In fact, 
they do not suffer so much from chronic indigestion as from a delicate or 
feeble digestion, which is easily upset by the slightest deviation from 
the regular routine. Children of five or six years have to be fed as care- 
fully as infants of eighteen months or two years. The appetite is usu- 
ally poor, and mothers are distressed because their children eat so little, 
yet, when food is urged upon them, attacks of indigestion follow with 
singular uniformity. The tongue is slightly coated the greater part of 
the time. The bowels are apt to be constipated, apparently more from 
lack of muscular tone than from anything else. From time to time, 
from slight causes, such as exposure to cold, or even from fatigue, there 
may be large quantities of mucus in the stools for two or three days at 
a time, although this is not a prominent feature of most of these cases. 
When they are not fed with the greatest care these children suffer con- 
stantly from indigestion. A moderate amount of anemia is always 
present, and this may be the most striking feature. In very many chil- 
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dren with a marked disturbance of nutrition, there is an excessive elimi- 
nation of uric acid. 

The duration of the condition depends very much upon the cause. If 
the cause is constitutional or inherited, the condition may last through- 
out childhood. Where it follows some acute illness it commonly lasts 
for a few months only; but the effect of an acute attack of broncho- 
pneumonia or of ileo-colitis may last for years. If the malnutrition is 
the result only of the child’s surroundings, like the confinement incident 
to city life, very rapid improvement may follow a removal to the coun- 
try. In some children marked improvement is seen about the seventh 
year; in others, a great change comes at puberty. 

Diagnosis.—The physician should not be too ready to make a diagno- 
sis of simple malnutrition. Before accepting such a diagnosis, he should 
examine the child with the greatest care, to exclude the common organic 
and constitutional diseases. Much regarding inherited constitutional 
tendencies can be learned from the family history and from the condi- 
tion of other children in the family. In the first place, tuberculosis, 
syphilis, and rickets should be excluded; then chronic malaria and the 
diseases of the blood; and, finally, organic diseases of the lungs, heart, 
stomach, intestines, liver, and kidneys. Even malignant disease, though 
rare, should not be overlooked. It may take careful observation for sey- 
eral days, and sometimes for weeks, with repeated physical examina- 
tions, before all these conditions can be positively excluded. 

The next step in the diagnosis is to discover upon which one of the 
many possible causes, malnutrition depends. In private practice the 
great proportion of cases are due to improper feeding or nursing; next 
in importance are improper surroundings; and last come inherited con- 
stitutional conditions. In other words, most of these children are born 
healthy, but become ill or delicate in consequence of improper manage- 
ment. 

In older children, after excluding constitutional and local diseases, 
the whole life of the child must be investigated to discover the funda- 
mental condition which is at fault. A carefully obtained history from 
infancy is of the greatest assistance. It is often difficult, and some- 
times impossible, to get at the primary factor, for in cases of long stand- 
ing there may be symptoms connected with almost every function of the 
body. One should scrutinize closely the quality and quantity of food 
given, the amount of sleep, the hours of study and recreation, the 
amount of exercise in the open air, and the physical conditions sur- 
rounding the child. Usually the most SI POTEADY factor in the case can 
be discovered. 

Prognosis.—This depends much upon the cause of the condition; if 
it is one that can be removed, the prognosis is good not only for im- 
provement but for complete recovery. The longer the condition has 
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lasted and the greater the general disturbance the slower will be the 
improvement. The great danger is the supervention of some acute 
disease while the child’s resistance is so greatly reduced. Acute indi- 
gestion, gastro-enteritis, and broncho-pneumonia are especially to be 
dreaded. 

Since everything depends upon the fidelity with which directions as 
to diet and general management are carried out, the cases which present 
the greatest difficulties are those in which these conditions are hardest 
to control. When a child is not only suffering from.malnutrition, but 
has been indulged and spoiled in every way by anxious but unwise par- 
ents, no success is to be expected unless the child can be placed in the 
hands of an experienced and trustworthy nurse. Cases due to improper 
feeding or to bad surroundings usually improve when these are cor- 
rected, and the worse these conditions have previously been the greater 
the improvement to be expected. Those depending upon an inherited, 
delicate constitution are not so hopeful, and require the closest atten- 
tion throughout childhood. 

Treatment.—This is a problem of nutrition to be solved by diet and 
general management, drugs occupying a very small place. 

In infants—In very young infants treatment is chiefly a question of 
feeding. This should be carried on according to the rules given in the 
chapter upon Feeding in Difficult Cases (page 208). These children 
often do fairly well during the first year, but after this time frequently 
do very badly, on account of the failure to appreciate the fact that, 
although over twelve months old, in point of development they re- 
semble healthy infants of four or five months, and are to be managed 
as such. If they are nursing, weaning should often be deferred 
until the sixteenth or eighteenth month, or at least partial nursing 
should -be continued until that time. When cow’s milk is begun it 
should always be very largely diluted, usually modified as for a healthy 
infant two or three months old. It is surprising to see with what 
uniformity the giving of cow’s milk, pure or slightly diluted, will 
produce attacks of indigestion in some of these infants. I have seen 
a single feeding in which one ounce of milk was given, and that diluted 
three times, produce a violent attack of acute indigestion which proved 
well-nigh fatal. Feeding during the entire second year should be car- 
ried on very much as in ordinary healthy children from the sixth to the 
twelfth month. A deviation from this rule almost invariably results 
disastrously. One must be guided as to the amount and character of the 
food not so much by the child’s age as by his digestive capacity, and in 
most cases this is much feebler than the mother or even the physician 
supposes. In many of these cases, cow’s milk—for them the most valu- 
able of all foods—has been excluded from the diet, when the only trou- 
ble is that it has not been given in sufficient dilution. For some children 
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it must be partially peptonized during periods when digestion is espe- 
cially feeble. 

Next in importance to diet is fresh air. Often these patients will 
not improve with any variation in diet until fresh air is secured. 
Then increased digestive power is seen in the course of a few weeks, 
sometimes in a few days. The natural tendency of a mother who has 
a delicate infant, or one suffering from malnutrition, is‘to house it 
closely and never allow it a breath of fresh air. It is of the greatest 
assistance if these.children can be sent to a warm climate for the winter. 
If this is not possible, fresh air may be obtained by changing apartments, 
or by an airing in the room with the windows open. In the beginning 
this should be done for a few minutes only, the time being gradually in- 
creased to two or three hours each day. The child should be clothed 
as for the street, and, if necessary, hot bottles should be placed at the 
feet. 

Cold sponging is another valuable tonic. After the morning bath is 
given, at 95° F., the entire body should be sponged for a moment with 
water at a temperature of 60°, or even 55° F. This produces a certain 
amount of shock and causes loud crying, which is of itself beneficial. 
How frequently this should be done will depend upon the reaction fol- 
lowing it. If the child remains blue and cold for some time afterward, 
the cold sponging should not be repeated. If there is a good reaction, 
it may be used daily. 

Friction and massage are useful in many cases. The child should be 
laid upon the lap of the nurse, if possible before an open fire, and should 
always be covered with a blanket. The entire body should then be rubbed 
for ten or twenty minutes with the bare hand, or, better, with cocoa but- 
ter. Simple rubbing may be used, or the movements of massage em- 
ployed. If the latter, they should be very gentle at first, and only for 
a short time. Professional operators are inclined to be too energetic 
for little children. There is no advantage in rubbing with cod-liver 
oil instead of cocoa butter, while the odour makes it decidedly objec- 
tionable. 

The only tonics I have found of much value are alcohol, nux vomica, 
and cod-liver oil. Alcohol may be given in the form of port or sherry 
wine. Nux vomica may be given alone or with the wine. Cod-liver oil 
is too much used in these cases, and in too large doses. Many of these 
infants can not take it at all. It should rarely be given when the tongue 
is coated and the appetite very poor. The dose should always be small, 
e. g., ten drops of the pure oil three times a day, or twice as much of an 
emulsion. In these doses it may be given for a long time without dis- 
turbance. 

The secret of success in treating cases of malnutrition is, to hold the 
patient to a regular routine in feeding, sleep, and in everything relating 
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to his life. Experiments are nearly always unfortunate. The physician 
should lay down in writing for the guidance of the mother, specific rules 
with regard to the amount of food, the time at which it is to be given, the 
hours of bathing, sleep, and airing. He should see the patient at regu- 
lar intervals and often enough to be sure that his orders are being en- 
forced. Good results are obtained only by constant watchfulness, and 
although improvement may not be seen at once, it is in most cases 
sure to come if the mother will co-operate. In my own experience no 
class of patients have given me so much satisfaction as cases of malnu- 
trition in infancy. 

In older children.—The same general principles are to be applied to 
them as to infants. The diet is of the first importance. Only the sim- 
plest, plainest, and most easily digested articles of food should be given. 
Milk, beef, eggs, the lighter and more easily digested cereals, bread, and 
fruit should form the diet. All sweets, pastry, highly seasoned food, 
candy, nuts, tea, and coffee should be absolutely prohibited, and, in fact, 
all the articles mentioned as “ forbidden ” on page 223. When the appe- 
tite is poor and simple food not well taken, the child should not be 
allowed to take indigestible articles for the sake of eating something. 
Nothing should be given between meals, and regular hours of feeding 
must be followed. Usually I have found three meals a day, for children 
over three years old, better than the practice of giving more frequent 
feedings. But this is not always the case. Under no circumstances 
should children be coaxed, urged, or hired to eat; much less should they 
be forced to do so. There is a popular misapprehension in regard to 
the variety in diet which children need. Most cases do better when 
a very simple and fairly uniform diet is continued. 

The general habits of children should be directed; there should be 
regular and early hours for retiring, freedom from undue excitement, 
and interest should be awakened in out-of-door amusements. A pony or 
dog will be found useful.. Children should be kept as much as possible 
in the open air; usually they do much better if they can be in the coun- 
try during the entire year. Only a limited amount of reading and study 
should be allowed; and if children are at school, care should be taken 
that overpressure is not the cause of the symptoms, particularly in an 
ambitious child. The cold sponging given in the morning, as described 
on page 57, is extremely beneficial to children who take cold readily. 
Massage is useful for the benefit which it affords to the chronic consti- 
pation which is so frequently a symptom of malnutrition. 

Of the tonics, iron, arsenic, and cod-liver oil are required in most 
cases, and the amount and combination may be varied from time to 
time, with the season of the year and the condition of the child’s diges- 
tion. In general, these children require early hours, a simple diet, a 
quiet, regular life, and very little medicine. 
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MARASMUS. 
Synonyms: Athrepsia, infantile atrophy, simple wasting. 


Wasting is a symptom of many conditions in infancy. It occurs in 
tuberculosis, in infantile syphilis, and also as a result of acute or chronic 
disease of the stomach and intestines. Cases of wasting dependent upon 
such causes are not included in this chapter. 

Marasmus is the extreme form of malnutrition seen in infancy, occur- 
ring, so far as is known, without constitutional or local organic dis- 
ease. It is a vice of nutrition only. 

Etiology.—Marasmus is not very often seen in the country or in pri- 
vate practice; but it is frequent in dispensary practice in all large cities, 
and is especially common in institutions for young infants. In my own 
experience in four institutions, more than one half the deaths under one 
year were directly or indirectly from this cause. Marasmus is a very 
large factor in the immense infant mortality of large cities in summer. 
Although the cause of death is usually reported under some other name, 
the determining factor in the fatal result is the previous marantic condi- 
tion of the patient. The primary cause may be a congenital weakness 
of constitution which may depend upon heredity. It is often seen in 
premature children and in the illegitimate offspring of girls of sixteen 
or eighteen. In the vast majority of cases, however, it depends upon two 
factors—the food and the surroundings. Among the poor who live in 
tenements, infants who are artificially fed almost invariably do badly. 
This is due to ignorance in regard to the proper methods of infant-feed- 
ing and inability to procure what the child requires, especially pure. 
cow’s milk. A country infant may be neglected in many respects, and is 
often badly fed; but it has plenty of pure air, and usually thrives. In 
the city, as long as an infant has a plentiful supply of good breast-milk 
it continues to do well in most instances, in spite of the fact that its 
surroundings are bad. When there are not only bad feeding and un- 
healthful surroundings, but also an inherited constitutional vice, we 
have all the factors required to produce marasmus in its most marked 
form. The odds are so against the infant that its feeble spark of vital- 
ity flickers for a few months only and gradually goes out. 

Another prominent factor in the production of marasmus is the over- 
crowding of infants in institutions. Even though artificially fed after 
the most approved methods, I ‘thave seen scores of infants who were 
plump and healthy on admission lose little by little, until at the end of 
three or four months they had become wasted to skeletons—hopeless 
cases of marasmus, dying of some mild acute illness, such as an attack of 
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indigestion or bronchitis, the essential cause, however, being marasmus. 
The common mistake is that ef placing too many children in one ward, 
with no chance of obtaining a proper amount of fresh air. No house- 
plant is more delicate or sensitive to its surroundings than an infant 
during the first few months of life. 

Lesions.—The post-mortem findings in cases of marasmus are ex- 
ceedingly unsatisfactory, and throw little if any light upon the disease. 
Every now and then general tuberculosis is discovered in patients dying 
apparently of marasmus, the existence of which was not previously 
suspected. An occasional lesion is fatty liver. This may lead to such 
enlargement of the organ that its weight is increased by one half. Both 
to the naked eye and under the microscope the usual changes of fatty 
infiltration are present, often to an extreme degree. In the past too 
much has doubtless been made of this condition of the liver in maras- 
mus. From figures given elsewhere (see article on Fatty Liver), it will 
be observed that the lesion is not more frequent in this condition than 
in infants dying from other diseases. The most marked examples are 
seen in cases of marasmus which have lasted for seven or eight months. 
Its exact relation to the condition of wasting has not yet been deter- 
mined. 

With these exceptions the autopsies show nothing striking, and 
I have had the opportunity to make at least two hundred of them. The 
lesions usually found are the following: The brain is commonly anemic, 
with dark fluid blood in the sinuses, marantic thrombi being rare. A 
strip of hypostatic pneumonia, from one to two inches wide, may be 
seen along the posterior border of both lungs, involving the lung to the 
depth of half an inch, or less. In the younger infants there are fre- 
quently areas of atelectasis in the lower lobes. The pleura is almost 
invariably normal. The heart is pale, with perhaps a slight increase in 
the pericardial fluid. The spleen and kidneys are pale, but otherwise 
normal. The stomach may be dilated; the mucous membrane is usually 
pale, often coated with tenacious mucus. The intestines contain undi- 
gested food, sometimes mucus. The solitary follicles of the colon and 
small intestine, and sometimes Peyer’s patches, are slightly enlarged, 
the mucous membrane in other respects being normal. The mesenteric 
glands are often slightly enlarged. In addition to the above, there may 
be evidence of some recent infection, which has been the cause of death; 
there may be acute bronchitis, broncho-pneumonia, or intestinal ca- 
tarrh. 

The above lesions represent what has been found in the great ma- 
jority of the cases, and very disappointing they are to one who sees them 
for the first time. Nor does the microscopical examination of the organs 
throw any light upon these cases. I have personally examined with care 
the stomach and intestines of more than a dozen cases, several of them 
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in which autopsies were made only two or three hours after death, with- 
out finding anything of pathological importance. The theory advanced 
by certain German writers, that atrophy of the intestinal tubules is the 
explanation of marasmus, has found no support in my observations, nor 
in those of other American writers. 


Fig. 41.—Marasmus; a patient in the Babies’ Hospital, ten months old, weight six pounds. 
Weight at birth reported to have been nine pounds. 


The true pathology of marasmus seems to me to be a failure of as- 
similation, owing to imperfect digestion, improper food, unhygienic 
surroundings, or feeble constitution. As a result, there is a progressive 
loss in weight, feeble circulation, imperfect lung expansion, imperfect 
oxidation of the blood, lowered body temperature, and, finally, a deteri- 
oration of the blood itself. Each of these effects becomes in turn a cause 
aggravating all the others, continuing until a condition is reached which 
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is incompatible with life, for resistance becomes so feeble that the slight- 
est functional disturbance proyes fatal. 

Symptoms.—The general history of these cases is strikingly uniform. 
The following is the story most frequently told at the hospital: “ At 
birth the baby was plump and well nourished, and continued to thrive for 
a month or six weeks while the mother was nursing it; at the end of that 
period, circumstances made weaning necessary. From that time the 
child ceased to thrive. It began to lose weight and strength, at first 
slowly, then rapidly, in spite of the fact that every known form of in- 
fant-food was tried.” As a last resort the child, wasted to a skele- 
ton, is brought to the hospital. 

The most constant symptom is a steady loss in weight. The general 
appearance of these patients is characteristic. They have an old look; 
the skin is wrinkled, has lost its tone, and hangs in folds upon the ex- 
tremities (Fig. 41). The legs are like drumsticks; the abdomen is 
prominent; the temples are hollow; the fontanel is sunken; the eyes 
large; the features sharp; and the hands resemble bird-claws. Often the 
children are reduced literally to skin and bones. Anzmia is a very 
marked and almost a constant symptom, the amount of hemoglobin 
being frequently reduced to 30 per cent, and in one of my cases to 18 
per cent. Anzmic heart-murmurs are frequently heard. The body 
temperature is usually subnormal, unless, artificial heat is used. A 
rectal temperature of 95° or 96° F. is very common, and one of 93° 
or 94° F. is occasionally seen. In addition to the pallor of the 
face, there may be a leaden hue due to congenital or acquired atelec- 
tasis. A frequent symptom is general cedema, depending upon the 
abnormal condition of the blood or blood-vessels. The first thing 
which calls attention to this is often an unexpected gain in weight. 
The cedema may increase until the cellular tissue of the whole body is 
affected. I have never, however, seen effusions into the large cavities. 
(Hdema is usually associated with marked anemia, and is generally a 
grave symptom. The stools are sometimes normal, but usually contain 
undigested food, and are large in proportion to the amount of food 
taken. No matter how carefully fed, these patients are easily upset. 
Now and then mucus is seen in the stools, but this is not a constant nor 
a marked feature. Vomiting is excited from the slightest cause, and 
often food is regurgitated almost as soon as swallowed. The appetite, 
in a severe case, is almost entirely lost; children refuse to take food 
from the bottle or spoon, and unless fed by gavage they die of inanition. 
In the earlier cases there may be an unnatural hunger, so that the chil- 
dren cry much of the time, and are relieved only when the bottle is 
given. 

The complications are thrush, erythema of the buttocks, and bed- 
sores, sometimes over the sacrum and heels, but most frequently upon 
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the occiput. Occasionally there is seen a reflex spasm of the muscles of 
the neck, producing a marked opisthotonus, which may last for several 
days or weeks. 

The course of the disease in most cases is steadily downward. It may 
be cut short at any time by acute disease. Frequently these infants die 
suddenly when apparently they have been as well as for several weeks. 
In many instances the autopsy reveals no explanation of the sudden 
death; but in other cases it may be due to the regurgitation of food, 
and its aspiration into the larynx, the patient being too weak to 
cough. Rarely, death occurs from convulsions. In summer, these chil- 
dren wilt with the first days of very hot weather, and die often in a 
few hours from a slight functional derangement of the stomach and 
bowels. 

Diagnosis.—No sharp line can be drawn between marasmus and mal- 
nutrition. In the wasting which follows chronic disease of the stomach 
and intestines there is usually a history of an antecedent acute attack. 
The chief difficulty in the diagnosis of marasmus is to exclude tubercu- 
losis. In some cases a differential diagnosis is impossible during life. 
Not infrequently tuberculosis is found at autopsy, even in infants of a 
few months, in whom there have been no symptoms except those of 
marasmus. Even when signs in the lungs are present, if situated pos- 
teriorly, they may be due either to tuberculosis or to the hypostatic 
pneumonia which is present. Signs in front are more significant; and 
consolidation anteriorly makes tuberculosis almost certain. In simple 
wasting there is often a history that the child was in splendid condi- 
tion at birth, and continued so until it was weaned, from which date 
it had gone down steadily. In tuberculosis no such definite cause may 
be present; the children are often very delicate from birth. Simple 
wasting is so much more common that the chances are always in its 
favour. 

Prognosis.—This depends on the age of the infant and the extent 
and duration of the disease. If the child is over eight months old, the 
chances of recovery are much better than in one under four months, for 
the fact that it has lived so long is generally evidence of pretty strong 
vitality. Very young infants are always difficult subjects to deal with. 
They go down more rapidly, and build up more slowly than those who 
are older. In most other circumstances the prognosis is much worse 
in cases of long duration. In a given case much depends upon whether 
everything possible can be done for the child: whether a wet-nurse can 
be secured or artificial feeding done in the best manner, and whether the 
patient can have the benefit of the best surroundings, in the country in 
summer and in winter a warm climate where it can be kept out of-doors 
the greater part of the time. In institutions cases under four months old 
are usually hopeless. Of those over eight months quite a proportion can 
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be saved by proper treatment, even though the body-weight is reduced to 
eight or nine pounds. When recovery occurs it may be complete, and 
the child at three years may be as vigorous as any child of its age. All 
these statements refer only to cases of simple marasmus. The presence 
of organic disease puts the case into another category. 

Treatment.—The most important is that which relates to prophy- 
laxis. This, for large cities, may be summed up in a single sentence: 
Give the poor the opportunity to obtain pure cow’s milk and teach 
them how to feed it to young infants, and at the same time give ample 
opportunities for obtaining fresh air. In institutions the most impor- 
tant thing is to give adequate air-space for each child. Often only four 
or five hundred cubic feet are allowed, when one thousand are necessary, 
even with the best ventilation. Children should be changed from one 
apartment to another and opportunity given for thorough airing, and 
there should be perfect ventilation, not only in the daytime but at 
night. 

As far as possible, wet-nurses should be obtained if the infants are 
under four months old. For these very young patients success by arti- 
ficial feeding is generally impossible. With those of six months or over, 
good artificial feeding is very frequently successful. In modifying cow’s 
milk for these cases the formulas most likely to agree are those with low 
fat, low proteids—partially peptonized in many cases—and relatively 
high sugar. Further suggestions will be found in the chapter on Feed- 
ing in Difficult Cases. In institutions we seldom succeed without wet- 
nurses. 

For very young infants, with a temperature which is habitually sub- 
normal, the incubator may be used. If this is impossible, children 
should be rubbed with oil, rolled in cotton, and surrounded with hot- 
water bags or bottles. The general management should be much the 
same as described in the chapter on Malnutrition. At least once every 
day—by means of spanking, mild flagellation, or, better, by the alternate 
use of the hot and cold baths—children should be made to cry vigorously, 
in order to insure proper expansion of the lungs. They require no 
drugs, but a great deal of careful nursing. 
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CHAPTER VI. 
DISEASES DUE TO FAULTY NUTRITION. 


Tue diseases due to faulty nutrition are numerous. There are two, 
however, which have been so clearly shown to originate in this way that 
they may be put in a class by themselves. These are scorbutus and 
rickets. The prevailing opinion of the medical profession is that both 
of these are essentially “ food-diseases.” The purpose of considering 
them in connection with the disturbances of nutrition is to emphasize 
this relationship. 


SCORBUTUS (SCURVY). 


Scorbutus is a constitutional disease, due to some prolonged error in 
diet. It is characterized by spongy, bleeding gums, swellings and ecchy- 
moses about the joints, especially the knee and ankle, hemorrhages from 
the nose, and occasionally from other mucous membranes, extreme hy- 
peresthesia, and often pseudo-paralysis of the lower extremities. Added 
to these local symptoms there is usually a general cachexia with marked 
anemia. While scorbutus and rickets are very frequently associated, 
they are not necessarily connected, and can hardly be considered as dif- 
ferent forms of the same disease; although cases of scorbutus have been 
described in older writings under the title of Acute Rickets. In Ger- 
many it is known as Barlow’s disease. 

For the statistical matter here presented I am indebted to the report 
of the American Pediatric Society’s Collective Investigation of Infantile 
Scurvy in 1898, embracing 879 cases, reported by 138 observers. Of 
these, 31 cases were from my own practice. 

Etiology.—Age is an important factor; more than four-fifths of the 
cases occur between the sixth and the fifteenth months, and half of 
them between the seventh and the tenth months. Scurvy has been seen 
in infants under a month old. The great majority of the cases reported 
have been observed in private practice, often in the best surroundings. 
Previous disease is not a factor of much importance. Most of the chil- 
dren attacked have been in good health up to the development of 
scurvy. In about one-fourth of the number some previous derangement 
of the digestive tract has existed. 

The only etiological factor yet known to bear any constant relation 
to the production of scurvy is diet. The important facts regarding 
the previous diet brought out by the Society’s investigation are as 
follows: 
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Breast-milk........... in 12 cases; alone in 10, 
Raw cow’s milk........ Se D4 ee ea ee 
Pasteurized milk..... a ee E16: 


Previous food G aensed milk... « 60 « « & 39, 


Swomibvasl WN Cs ewecon UO pean OSs 
Proprietary infant-foods “ 214 cases, 


This table shows that while scurvy may occasionally develop with 
almost any variety of food, three stand out prominently—viz., pro- 
prietary infant-foods, condensed milk, and sterilized milk. In all of 
these it would appear that something needed for normal healthy nutri- 
tion is wanting. Scurvy is not likely to follow unless an improper diet 
is continued for a long period, usually several months. In some in- 
stances where it developed in nursing infants, the nurse’s milk has been 
examined and found totally inadequate to the needs of nutrition, many 
of the children having exhibited serious disturbances of nutrition before 
any signs of scurvy appeared. } 

In several of the cases reported as occurring with a diet of raw or 
pasteurized milk it is certain that the milk formula used was at fault, 
the most common condition being low proteids. Several cases have come 
under my personal observation where children had been kept for four or 
five months upon percentages which should have been continued only a 
few weeks. However, I have seen at least three cases of scurvy which 
developed while taking pasteurized milk where no such explanation was 
possible, and the heating (167° F. for thirty minutes) seemed to be the 
cause. The number of cases occurring while upon a diet of sterilized 
milk (usually heated to 212° F. for one hour) is so large that we are 
driven to the conclusion that the heating alone was the cause, especially 

since prompt recovery has frequently followed when no other change was 

made than to discontinue the heating. These facts show that steril- 
ized milk should always be prescribed with caution, its effects watched, 
and patients warned of its possible danger; it should not be continued 
as the sole diet for long periods. 

No one fact in the etiology of scurvy is better established than its 
development after the prolonged use of condensed milk or the proprie- 
tary infant-foods. In this respect, as with reference to sterilized milk, 
my personal experience, including now upward of sixty cases of scurvy, 
coincides with the findings of the Society’s report. 

While it may be regarded as established that the cause of scurvy is 
dietetic, no single dietetic error can be held responsible for the disease. 
At present it seems impossible to go further than to say that something 
necessary to normal nutrition is lacking in the food. None of the the- 
ories yet advanced in explanation of how diet causes scurvy is wholly 
satisfactory. 

Lesions.—The most marked effects of scurvy are seen in the bones, 
blood-vessels, and the blood. The number of recorded autopsies is not 
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yet large, only six being included in the Society’s report. -I have 
myself had the opportunity of making examinations in three cases. 

The findings are remarkably uniform, but represent, of course, the ex- 
treme results of the disease. The most striking lesion is subperiosteal 
hemorrhage, which is practically constant and may occur almost any- 
where in the body, but affects chiefly the bones of the lower extremities ; 
it is often very extensive, and may reach from the knee to the great 
trochanter, or from the ankle nearly to the knee. Extravasations may 
also be found between the muscles, and blood may infiltrate the cellular 
tissue in the neighbourhood of the joints. Besides these lesions result- 
ing from hemorrhagic periostitis the bone itself may be affected. Sepa-_ 
ration of the epiphyses from the shaft of some of the long bones, gen- 
erally at the lower end of the femur or lower end of the tibia, is found 
in most of the fatal cases. Notwithstanding the serious lesions near 
the large joints, the joints themselves are usually normal. 

The minute bone changes are very similar to those of rickets. But 
there are also differences of importance. The disposition to hemorrhage, 
which is altogether the most characteristic feature of scurvy, is entirely 
wanting in rickets. The visceral lesions are inconstant. ‘Those most 
frequently found are small hemorrhages beneath the pleura, pericardi- 
um, and peritoneum, sometimes into the various organs, also broncho- 
pneumonia, and nephritis. There may be small extravasations found 
upon the surface of any of the mucous membranes. The alterations in 
the blood-vessels are undoubtedly an important factor in bringing about 
the disposition to hemorrhage, but as yet they have been very imper- 
fectly studied. The changes in the blood, in the gums, and the lesions of 
the skin will be considered with the symptoms. 

Symptoms.—In most cases a period of indisposition, fretfulness, 
pallor, and failing nutrition precedes the local symptoms, but usually 
tenderness of the legs is the first symptom noticed. In the beginning 
this is occasional and so slight as to cause the infant to cry only 
upon handling. Later it becomes almost constant and is very acute. 
At first this soreness is not very definitely localized, but is generally 
more marked about the knees and ankles. Some swelling may be no- 
ticed, often just above the ankle-joints. Coincident with these may be 
seen the changes in the mouth. The gums are of a deep purplish colour, 
swollen, particularly about the upper central incisors, and may quite 
cover the teeth. They bleed from the slightest rubbing, and sometimes 
spontaneously. The child becomes fretful and cross, sleeps badly, loses 
colour, weight, and appetite. It may become quite cachectic in appear- 
ance. All these symptoms come on gradually, often with periods of a 
few days in which apparent improvement is seen. Sometimes they may 
continue for several weeks without making any perceptible impression 
upon the child’s previously good condition. 
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If the disease is recognised, and proper treatment instituted, rapid 
improvement follows, with complete and permanent recovery. If not 
recognised, and the faulty diet is continued, the disease advances to the 
more severe form. The tenderness of the legs becomes exquisite, so that 
any movement or even the slightest touch causes the child to scream 
with pain or apprehension. The legs often lie motionless, and no vol- 
untary movement can be excited by any means. Paralysis is often sus- 
pected. The disability is chiefly owing to the extreme pain which mo- 
tion provokes, but may depend upon epiphyseal separation. Small 
ecchymoses are frequently seen about any of the large joints, resembling 
the ordinary “ black-and-blue ” spots, and these often confirm the opin- 
ion previously formed that the child has met with some accident. The 
swelling near the joints, particularly the knee, may be so great that the 
limb is nearly twice the size of its fellow. The mouth symptoms are 
usually striking. In addition to spongy, swollen, bleeding gums, dark 
purplish bags may be seen over teeth not yet through. There may be 
bleeding from the roof of the mouth or from the pharynx. The pain is 
sometimes so severe as seriously to interfere with taking food; there is 
moderate though rarely extreme salivation. Blood may be vomited or 
passed with the feces or the urine. In the severe cases the stools 
are rarely normal, more or less catarrhal colitis usually being present. 
The general condition is one of grave anemia, accompanied by a 
marked cachexia and progressive wasting. The child cries almost con- 
stantly, sleeps little, and is truly a pitiable object. Slght fever is often 
present during the last few weeks. Unless recognised and the cause 
removed, the condition grows steadily worse, the symptoms continuing 
until death occurs either by a slow asthenia, suddenly from heart failure, 
or from some intercurrent disease, such as broncho-pneumonia or acute 
gastro-enteritis. The duration of the illness in the fatal cases is from 
two to four months. 

The onset is gradual in the great majority of the cases, the earliest 
symptoms noticed in the order of frequency being pain and tenderness 
of the legs, soreness and sponginess of the gums, disability, anemia, 
cutaneous hemorrhages, and very rarely hematuria. 

Pain and tenderness are very prominent, being noted in 95 per cent 
of the Society’s cases; in the majority they were present only on motion 
or handling. The location of the pain and tenderness in 184 cases was 
as follows: Lower extremities alone, 133; upper extremities alone, 2} 
lower and upper, 42; lower and trunk, 7. In all but two cases, there- 
fore, the lower extremities were affected, the lower part of the thigh 
and the leg just above the ankle being the usual seat. 

Disability, or pseudo-paralysis, is a very common symptom, and in 
all severe cases a constant one. It exists in varying degrees from the 
slight disinclination to use the limb to complete helplessness. In many 
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cases it is more marked than the pain, and has led to a diagnosis of 
poliomyelitis. ; 

Swellings are associated with pain and tenderness in most of the 
severe cases. They are most marked near the joints, but may extend 
for some distance along the shafts of the bones. In nearly all cases the 
location is the lower part of the thigh or the lower part of the leg, and 
usually of both sides. Swellings are occasionally seen near the wrists, 
elbows, shoulders, and hip-joints; in rare cases, over the ribs, scapula, 
or ilium. Redness is not generally present, but the parts may have a 
dark purplish colour. It is to the hemorrhage that both the swellings 
and the discoloration are chiefly due. 

Protrusion of the eyeball is present in about 10 per cent of the 
cases ; an extreme exophthalmus is sometimes seen, and is due to orbital 
hemorrhage. : 

The gums are affected in nearly all cases, the exceptions being those 
recognised and treated early. Hemorrhage occurs in about one-half the 
cases, and frequently there is ulceration not unlike that of a mercurial 
stomatitis. It is rather curious that, though the lower teeth are cut first, 
the upper gum is almost always most affected, and in the milder cases 
usually alone involved. Of 45 cases in which no teeth had been cut, the 
gums were affected in 24 and normal in 21. This is sufficient to dis- 
prove the old opinion that the gums are affected only when teeth have 
appeared. The severe inflammation and ulceration sometimes seen 
seem to be the result of secondary infection. 

Heemorrhages beneath the skin are present in about half the cases. 
They are rarely extensive, usually multiple, and their location is no 
doubt often determined by a slight traumatism. Hemorrhages from 
the mucous membranes are not quite so frequent. There may be bleed- 
ing from the gums, nose, bowels, kidneys, and rarely from the stomach. 
Hemorrhages in most cases are frequently repeated, but seldom profuse. 

Epiphyseal separation is seen only in very severe cases. It is nearly 
always either of the lower epiphysis of the femur or the tibia, and is 
often bilateral. The separation is usually caused by some slight injury, 
the condition of the bone predisposing to this occurrence. In a case of 
my own which recovered, rapid union occurred under anti-scorbutic treat- 
ment. 

Anzmia is slight in the early stage, but steadily increases as the 
disease progresses. Blood examinations show great reduction of the 
hemoglobin, sometimes to 35 or 40 per cent; also in nearly all cases a 
proportionate reduction of the red cells. Leucocytosis and poikilocytosis 
may be present. 

The urine contains albumin in one-fourth of the cases; in nearly half 
of those containing albumin casts also are found. In rare cases hema- 
turia has been the first symptom noticed; usually, however, it occurs 
later, and is seen in about 5 per cent of the patients. 
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Evidences of general malnutrition are present in all advanced cases, 
varying, of course, greatly in degree. In a few infants under my own 
observation the weight, colour, and general appearance of health have 
continued in spite of very decided local symptoms. In most of them 
the impaired nutrition is shown by loss of appetite, occasional attacks of 
vomiting, and still more frequently by derangements of the bowels, which 
vary from slight indigestion to a serious catarrhal condition of both 
small and large intestine. It is with the latter that the discharge of 
blood is usually seen. 

Association with Rickets——In the Society’s investigation great pains 
were taken to obtain definite and accurate data regarding this. Of 
the cases, 340 in number, in which this point was noted, symptoms of 
rickets were present in 152, or 45 per cent; these symptoms were re- 
corded as slight in 72; marked in 64; and not specified in 16. In the 
remainder of the cases, 55 per cent, it is definitely stated that symptoms 
of rickets were absent. It is also stated that in 50 of the patients which 
were rachitic, the rickets antedated the development of the scurvy. 
From these facts it would seem to be pretty well established that 
though rickets and scurvy have points of resemblance, such as the age 
when they are seen, bony changes, dependence on defective nutrition, 
etc., they can not be regarded as different forms of the same disease. 
The two most striking characteristics of scurvy—viz., tendency to hem- 
orrhages and prompt curability by fresh food and fruit juices—have no 
counterpart in rickets. However, their coexistence in the same patient 
is of common occurrence. 

Diagnosis.—The disease with which infantile scurvy is most fre- 
quently confounded is rheumatism. In fully four-fifths of the cases 
which have come to my own notice this has been the previous diagnosis. 
The extreme rarity of rheumatism under one year should always make 
one cautious; pain and tenderness of the legs only, should, in an infant, 
invariably suggest scurvy rather than rheumatism. The extreme disa- 
bility has often led to a diagnosis of poliomyelitis, but here again the 
acute tenderness should set one right. Many cases of scurvy come 
into the hands of the orthopedic surgeon with a diagnosis of joint or 
spinal disease. Where the swelling was mainly of one limb I have twice 
known a diagnosis of malignant disease to be made, from the cachexia, 
the shape of the swelling, the discoloration, and the pain. I have known 
two cases to be operated upon by eminent surgeons, once with a diag- 
nosis of sarcoma and once of ostitis of both tibie. Not until the sub- 
periosteal hemorrhages and epiphyseal separation were discovered was 
the nature of the trouble suspected. 

The diagnosis of scurvy seldom presents any difficulties to one who 
has once seen a case. No one need err if the essential features of the 
disease are kept in mind: the extreme soreness of the legs, spongy, 
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swollen gums, swelling near the large joints, a tendency to hemor- 
rhages, and usually a history of the prolonged use of some proprietary 
infant-food, of sterilized or condensed milk. If any doubt exists, this 
will be removed by the prompt improvement and generally rapid cure 
following an anti-scorbutic diet. 

Prognosis.—This is invariably good if the disease is recognised early. 
No patients with symptoms so serious improve with such marvellous 
rapidity as do the great majority of those with scurvy under proper 
management. The figures of the Society’s report on this point are 
interesting. The average duration of the disease before treatment was 
begun in over three hundred cases was somewhat over three weeks. In 
80 per cent striking improvement was noticed during the first week of 
treatment, and in 40 per cent within three days. Over two-thirds of 
these cases were well within three weeks, and nearly one-third within 
one week, after the beginning of treatment. 

It is only when the disease is of long standing, when the malnutri- 
tion is severe, or when serious complications, usually involving the 
digestive tract, are present that the symptoms persist and the issue 
becomes doubtful. It is difficult to tell what the exact mortality of 
scurvy is. Any case allowed to go on may result fatally. The younger 
the infant the more likely is this to occur. I have seen three deaths 
in about sixty cases. Barlow’s early article included thirty-one cases 
with seven deaths. It is rare that scurvy leaves any permanent effects. 
Recovery is not only rapid but complete. Relapses are extremely rare 
and have been observed only in one or two cases, where chronic indiges- 
tion existed of so extreme a character that proper feeding was impossible. 
The after-effects are usually the result of prolonged malnutrition, of 
which the attack of scurvy was only one manifestation. 

Treatment.—This is remarkably simple—viz., to discontinue all pro- 
prietary foods, condensed milk or sterilized milk, and to substitute a 
diet of fresh cow’s milk, modified to suit the child’s digestion. With 
this treatment alone improvement will soon begin and complete recov- 
ery follow. However, the addition of fresh fruit juice is of the greatest 
value, and when it is given improvement is much more rapid. Hence 
it should always be combined with the change in diet. Orange juice is 
possibly to be preferred, but the juice of any fresh ripe fruit will answer 
the purpose. From half an ounce to four ounces a day may be given, 
best in divided doses, given about one hour before the milk-feeding. 
The only really difficult cases to manage are those in which the general 
condition approaches one of marasmus, or when scurvy is accompanied 
by marked gastric or intestinal disturbance. When an intestinal catarrh 
is present, with the bowels moving five or six times a day, one may: hesi- 
tate to give the fruit juice for fear of increasing these symptoms. In 
a number of instances I have seen intestinal symptoms, which had re- 
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sisted ordinary measures, immediately improved by the fruit juice, thus 
establishing their intimate connection with the scorbutic condition. 

Other things of value are fresh beef juice, and for older children 
fresh vegetables, especially potato. The anemia and malnutrition call 
for iron, cod-liver oil, and other tonics, which should be given after 
active symptoms of the disease have disappeared. Infants with scurvy 
should be handled as little as possible, and should be particularly pro- 
tected against exposure in their extremely susceptible condition. 


RICKETS (RACHITIS). 


Rickets is a chronic disease of nutrition. While the only important 
anatomical changes are found in the bones, it is not to be regarded as a 
bone disease; but as a very complex pathological process which affects the 
bones, muscles, ligaments, mucous membranes, and nearly all the organs 
of the body, particularly those of the nervous system. It occurs especially 
between the ages of six months and two years. It is not common in the 
country, but is exceedingly frequent in most large cities. While not a 
fatal disease per se, rickets adds very greatly to the danger from all acute 
diseases in infancy, and even to some degree also to those of later life. 
Under proper conditions of diet and hygiene it tends to spontaneous 
recovery. 

Etiology.—The essential cause of rickets is dietetic, although hygienic 
influences play a very important réle in its production. While it seems 
to be demonstrated that diet alone may produce rickets, nevertheless this 
condition is much more easily produced when there are also unfavourable 
hygienic surroundings. Rickets is not common in nursing children un- 
less lactation be unduly prolonged,* as, for example, where nursing, is 
continued for fifteen to eighteen months without other food.  Arti- 
ficially-fed children are much more prone to the disease, especially those 
who are badly fed. The diet in these cases is usually very deficient in fat, 
and ‘often at the same time in proteids, while it contains an excess of car- 
bohydrates. It is somewhat difficult to separate the effects which these 
different conditions produce. It appears, however, that the most impor- 
tant factor is a great deficiency in fat. Rickets is exceedingly common in 
children reared upon the proprietary foods, nearly all of which are very 
low in fat and contain an excess of carbohydrates. It is also common in 
children who are reared upon sweetened condensed milk, and for precisely 
the same reason. When both fat and proteids are low, rickets is more 
liable to result than when only the fat is deficient. 


* An exception to this statement must be made in the case of Italian and Negro 
children. In this class as observed in New York it is very common to see marked 
rickets in those getting nothing but the breast. 
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Hygienic surroundings are next in importance to diet. Although, as 
previously stated, rickets is essentially a disease of cities, being princi- 
pally seen in children living in crowded tenements where the effects of 
improper food are most strikingly shown, yet even here the disease is rare 
in those who get a plentiful supply of good breast milk. 

Animal experiments.—Bland-Sutton experimented, in the Zodlogical 
Gardens, London, upon lion whelps. Those which were weaned early and 
fed solely upon raw meat invariably became extremely rachitic. Two 
young cubs, fed upon rice, biscuits, and raw meat, died from rickets. 
Two young monkeys, upon an exclusively vegetable diet, became rachitic. 
To the young lions who had developed rickets, milk, cod-liver oil, and 
pounded bones were given in addition to the meat, and in three months, 
although the hygienic condition of the animals remained unchanged, all 
signs of rickets had disappeared. Guerin produced typical rickets in 
puppies which were kept upon a meat diet for four or five months, while 
others of the same litter, which were suckled, remained in good health. 
Other animal experiments by various observers with different articles of 
food have given results that were not uniform. It seems, however, to be 
pretty positively established, that withholding milk from young animals 
and putting them upon a diet of meat, vegetables, or starches is sufficient 
to produce rickets, and that the earlier this is done the more certain is 
the result. This may occur apart from any change in the hygienic sur- 
roundings. These animal experiments strengthen the opinion above 
given, that the essential cause of rickets is improper food, and that the 
element most uniformly lacking is fat. 

Distribution of rickets.—According to Palm, the disease is almost un- 
known in the extreme north—Greenland, Iceland, Norway, and Den- 
mark. It is also very rare in China, Japan, Greece, Turkey, and the 
southern portions of Italy and Spain. Its greatest frequency is in the 
temperate zone. The general immunity of children in southern latitudes 
appears to be due to the out-of-door life, and the almost universal custom 
of maternal nursing. In the cities of America no race is exempt from 
the disease. In New York the greatest susceptibility is among the Negroes 
and the Italians. Extreme cases of rickets are almost invariably in one 
of these nationalities. It is exceptional to see in a dispensary or hospital 
a child of either of these races who does not show, to a greater or less 
degree, the signs of rickets. These two southern races seem to bear very 
badly the climate and the confined life of the northern cities. So far as 
my observations are concerned, there is no peculiarity in the food of these 
people which explains the prevalence of rickets among them, and this 
must be attributed to a race peculiarity. In the country, the immunity 
from rickets is due partly to the more prevalent custom of maternal nurs- 
ing, and partly to the better surroundings; the increased resistance of the 
children rendering them much less susceptible to the influences of bad 
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feeding than those of the cities. In New York among dispensary and 
hospital patients, rickets is exceedingly common, and is seen in all na- 
tionalities, although chiefly in the foreign elements of the population. 

Heredity—There is no evidence that rickets is a hereditary disease. 
Any cachexia in the parents, such as syphilis, tuberculosis, or alcoholism, 
may, however, hy diminishing the child’s resistance, be a predisposing 
cause of rickets. The later children in a family are more likely to be 
affected than the earlier ones, especially when the interval between the 
pregnancies has been short, or where anything else has caused a deterio- 
ration in the general health of the mother. 

Previous disease.—Rickets not infrequently develops in syphilitic 
children; the connection, however, seems to be no closer than with any 
other cachexia. The relation of rickets to other diseases, particularly 
to those of the digestive tract, is very much less intimate than one 
would expect. Acute diseases of the stomach and intestines are very 
frequently followed by marasmus, but only exceptionally by marked 
rickets. There is no sufficient ground for believing that rickets exerts 
any protective influence against tuberculosis, as has been asserted. In 
fact the thoracic deformity of rickets may be a predisposing cause to 
tuberculosis. 

Rickets affects both sexes with equal frequency. The symptoms usu- 
ally manifest themselves between the sixth and fifteenth months. Con- 
genital and late rickets will be considered separately. 

Rickets is therefore a complex disease of nutrition, whose exact 
pathology has not yet been definitely settled. It is more difficult to 
believe that the general nutritive disturbances are the result of the bone 
changes, than to regard both as having a common origin. " Kassowitz 
regards the bone changes as inflammatory, excited by the presence of 
some irritant. The irritant has been believed by many to be lactic acid, 
originating in the digestive tract; but the evidence in support of this 
theory is not conclusive. It is very doubtful whether the process is as 
simple as the formation of lactic acid in the intestine and its circulation in 
the blood. It is, however, clear that it is something which interferes with 
the assimilation of the lime salts. At the present time, the disposition is to 
regard rickets as a disease of nutrition, which may be produced in animals 
by certain dietetic changes. In infants, it seems to be settled that it may 
be produced by similar changes in diet, aided very greatly, however, by 
unhygienic surroundings. The effect of these abnormal conditions is 
shown upon the whole organism, but the only constant and regular ana- 
tomical changes are in the bones. These osseous lesions resemble those 
of chronic inflammation. Precisely how the dietetic and other causes 
produce the bone changes is still a matter of speculation. The constancy 
of bone changes in rickets gives it a place as an essential disease, and not 
merely a form of malnutrition. 
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Lesions.—The only constant and characteristic lesions of rickets are 
found in the bones. It is still a matter of dispute whether these bony 
changes are to be considered as inflammatory, or simply as the result of 
disordered nutrition. Disordered nutrition and chronic inflammation 
are closely allied, and it really makes but little difference which view is 
taken. Occurring at a time when the growth of bone is so rapid, the 
effects of rickets are very striking and very serious. 

In order to appreciate how the bones are affected by rickets, it must be 
remembered that the long bones grow in length by the production of bone 
in the cartilage between the epiphysis and the shaft; that the shaft grows 
in thickness by the production of bone beneath the inner layer of the 
periosteum; and that the medullary canal is continually increasing in 
size by the absorption of the inner layers of the bone. In rickets there is 
an exaggerated production of cartilage at the epiphysis, and excessive cell- 
growth beneath the periosteum, while the process of ossification in these 
tissues goes forward slowly and imperfectly, or is entirely arrested. At 
the same time the absorption of the medullary layers may be even more 
rapid than normal. In health the growth of bone in length is much 
more rapid than its increase in diameter, owing to the greater activity of 
the changes taking place at the epiphysis; so, in rickets, it is at the 
extremities of the long bones that the most marked changes are seen. 

One of the most striking features of rachitic bones is their unnatural 
flexibility. This is due to deficient ossification in the superficial layers of 
the shaft of the long bones, and also at their extremities. Normally, 
bone contains about one third organic and two thirds inorganic matter. 
In marked rickets the proportions are reversed, the bones often containing 
twice as much organic as inorganic matter. Changes are seen in all the 
long bones, but all are not affected to the same degree. Sometimes those 
most affected will be the bones of the leg, sometimes those of the forearm, 
and sometimes the ribs. The extent varies with the severity of the process. 

There are characteristic changes in form. The most constant is en- 
largement of the epiphyses of all the long bones. This is most strikingly 
seen in the lower extremities of the radius and tibia. The enlargement 
may be so marked that the width of the epiphysis is increased by one 
half. All the sharp angles, borders, and prominences of the bones are 
rounded off. The curvatures of rachitic bones are more fully described 
under the head of Symptoms. They may be due to a variety of causes. 
Some are simply an exaggeration of the normal curves, much increased 
by the swelling of the epiphyses; others are due to muscular action, to 
atmospheric pressure, to some unnatural posture, such as the cross-legged 
position, to the weight of the limbs, or to the weight of the body. The 
principal change in the form of the flat bones consists in the production 
of large bosses or prominences due to thickening of the bone, usually 
about the centre of ossification. These bosses are soft and spongy. Frac- 
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Bone in Ricxkets, 


Longitudinal section of a rib at the junction of the costal cartilage, in a severe 
ease of rickets (slightly magnified). C= costal cartilage, B= bone, A= proliferating 
cartilage-zone, which is much widened. Between the hypertrophied cartilage cell- 
columns (#) making up this proliferating zone, are seen medullary spaces (0) contain- 
ing blood-vessels. In this zone lie masses of bone (c) not calcified. The calcification 
zone is almost wanting, only scattered islands (d) of calcified cartilage-cells being seen. 

Beyond this proliferating zone (A) is a layer of bony tissue (B) made up of small 
bands of which only a few have a nucleus containing lime (e). These nuclei appear 
black. The bony bands differ both in form and arrangement from those of normal 
ossification. Between the bony masses are medullary spaces which appear light in the 
illustration. At (g) the beginning of cartilage proliferation is seen. Above this zone. 
the cartilage is normal, (From Karg and Schmorl.) 


RICKE'S. 255 


tures are not uncommon. The bones most frequently broken are the 
radius and ulna; next, the clavicle or the ribs. The fractures are usually 
of the green-stick variety. There is a bending of the outer and a frac- 
ture of the inner layers of the shaft of a long bone. This results in more 
or less impaction, and is usually followed by the production of consider- 
able callus. The epiphyseal changes result in arrested growth in length, 
rachitic bones being usually much shorter than normal. Increased vascu- 
larity is seen in the bosses upon the flat bones, at the extremities of the 
long bones and upon stripping the periosteum from the shaft. 

In a longitudinal section of one of the long bones, the principal change 
seen at the extremity is that the cartilaginous layer which unites the epi- 
physis and the shaft is very much enlarged, both in width and thickness, 
the latter being sometimes four or five times the normal. This cartilagi- 
nous area is of a bluish colour, rather softer than normal cartilage. On one 
side it blends with the cartilage of the epiphysis, on the other it presents 
an irregular dentated border, and in it the calcified areas are irregular and 
scattered. The epiphyseal centres of ossification are enlarged, softer, and 
more vascular than normal, thus increasing the size of the extremity of 
the bone. In the shaft, the outer layers of bone are thickened and soft, 
like decalcified bone, the deeper parts being firmer, while the deepest 
layers may be completely ossified. ‘he medullary canal is much more vas- 
cular than normal, its contents resembling granulation tissue. Toward 
the extremities the trabecular spaces are much increased in’size, so that 
the bone appears unnaturally porous. On vertical section of one of the 
flat bones—e. g., one of the bosses upon the skull—there is found a great 
increase in the size of the trabecular spaces. The bosses are made up of 
large spongy masses, so soft as to be easily indented with the finger, and 
on pressure there oozes blood and serum in a considerable quantity. 

Microscopical changes.—At the junction of bone and cartilage at the 
extremity of one of the long bones, there are readily traced in normal 
bone (Fig. 42) several distinct zones. Next to the hyaline cartilage (a) 
there is a proliferating zone (0), made up of cartilage cells and matrix, 
the cells having no orderly arrangement. Next to this is a columnar 
zone (¢, @), in which the cartilage cells are arranged in regular rows gr 
columns. Adjoining this is the zone of calcification (e); and, finally, there 
is the zone of ossification (f, g), where true bone is formed. 

In rickets (Plate IV and Fig. 43), the principal changes are seen in the 
proliferating and columnar zones. The proliferating zone (Fig. 43, 0) is 
increased chiefly by the multiplication of new cells; it is also more vas- 
cular than normal. The columnar zone (c) is affected in a similar way 
and to a much greater degree. It is less regular in its formation, and, 
instead of containing but few vessels, it shows large vascular channels, 
sometimes surrounded by medullary spaces (¢). The ossification zone, 
instead of being narrow and sharply outlined, is broad and very irregular. 
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Calcified areas (f) may be seen in the midst of regions which are carti- 
laginous, while masses of cartilage (1) occupy areas which should be com- 
pletely calcified. In some places there appears to be a transformation of 
cartilage into bone-tissue of an inferior sort by a direct or metaplastic 
process. In the shaft there is seen more or less thickening, and an in- 
creased vascularity of the periosteum. Beneath the inner layer there is 


Fie. 42.—Section through ossification zone of normal bone (Ziegler). a, hyaline cartilage; 6, 


zone of beginning cartilage proliferation ; ¢, columns of cartilage cells; d, columns of hyper- 
trophic cartilage; e, zone of temporary calcification ; f, zone of primary medullary spaces ; 
‘ zone of primary bone formation; /, fully developed spongy bone; 2, blood-vessels; & 
ayer of osteoblasts, 


excessive cell-proliferation, while calcification of this new tissue is imper- 
fect or absent, and instead of hard, compact bone, we find irregular, spongy 
masses. In the spongy bone there is considerable thickening, with an 
erosion of bony trabeculx, which results in the formation of large medul- 
lary spaces filled with blood-vessels and connective tissue rich in cells. 
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Fie. 43.—Rachitie bone (Ziegler 
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contraction take place in the spongy masses of bone. As the result of 
this, the affected bone may become even harder than normal ; often it is 
ivory-like. Its structure, however, is never quite like that of healthy bone. 

In the long bones the epiphyseal swellings slowly diminish, and may 
quite disappear; the slighter curvatures may be entirely overcome, and 
the greater ones much lessened. he beading of the ribs becomes almost 
imperceptible ; the bosses upon the skull shrink very markedly, and may 
leave scarcely a trace of their existence. In most cases the active process 
in rickets has come to an end by the time the child is two and a half years 
old, often at two years.. 

Visceral lesions.—These are not infrequent, but are not essential to 
rickets. In the lungs they are due to deformities of the chest wall and 
to complications. Beneath the deep lateral furrows which are so common, 
there is found a part of the lung ina state of more or less complete col- 
lapse. This is accompanied by emphysema of the portion just anterior to 
it. Acute and chronic bronchitis and broncho-pneumonia are exceed- 
ingly frequent. A low grade of chronic catarrhal inflammation of the 
stomach and intestines is common, and is often associated with dilata- 
tion of these organs. The spleen is enlarged in most cases during the 
period of active symptoms. This is usually moderate in degree, although 
marked enlargement is not at all rare. The swelling of the spleen is due 
to simple hyperplasia, and not to amyloid degeneration. Enlargement 
of the liver is less frequent, and may occur with or without that of 
the spleen. There are no constant changes in the structure of these 
organs. The lymph nodes (lymphatic glands) are frequently enlarged. 
Rachitic patients are more prone to these swellings than are other chil- 
dren. They are due to simple hyperplasia, and have no close connection 
with rickets. Cerebral changes are rare, and those described are rather 
of accidental occurrence than dependent upon the rachitic process. As 
stated under Symptoms, enlargement of the head is usually due to thick- 
ening of the cranial bones. Although hydrocephalus is occasionally seen, 
it is extremely doubtful whether it is more frequent than in patients not 
rachitic. Hypertrophy of the brain has been described in connection 
with rickets, but as yet this does not seem to be established by sufficient 
pathological evidence. The muscles are flabby from imperfect nutrition, 
and sometimes atrophied from disuse, but no essential anatomical changes 
have been demonstrated in them. 

Symptoms.—A well-marked case of rickets makes a striking picture 
(Plate V), and one not easily mistaken. There are seen the large head, 
beaded ribs, narrow chest, prominent abdomen, symmetrical swellings of 
the epiphyses of the wrists and ankles, and curvatures of the extremities. 
The beginning of symptoms is nearly always insidious, and the patient 
does not usually come under observation until they have existed: for sev- 
eral weeks, often several months. 


PLATE V. 


TypicaL RICKETS. 


Showing the large head, narrow chest, prominent abdomen, marked enlargement 
of the epiphyses at the wrists and ankles. There are also curvatures of the forearms 


and legs which are not so well shown. 
The patient a child two and a half years old. 
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Early Symptoms.—The most constant early symptoms are sweating 
of the head, extreme restlessness at night, constipation, beading of the 
ribs, and cranio-tabes. The head-sweating is rarely absent, and may con- 
tinue for several months. It is especially profuse during sleep, the per- 
spiration standing out in large drops upon the forehead, often being 
sufficient to wet the pillow. This is one of the causes of the nasal and 
bronchial catarrhs so common in rachitic infants. There is marked rest- 
lessness during sleep: the children tossing about the crib, kicking off the 
clothes, and never having the quiet, natural slumber of healthy infants. 
This may be due to many causes, but when persistent and associated with 
marked perspiration of the head, rickets should be suspected. Constipa- 
tion is frequently seen as an early symptom, although it is more marked 
in the later stages of the disease. 

The beading of the ribs is almost invariably the first appreciable 
change in the bones, and it is well-nigh constant. This forms the so- 
called “ rachitic rosary,” consisting of nodules at the line of junction of 
the costal cartilages and the ribs. It may be slight, or there may be a 
row of knobs as large as small marbles. In many cases with marked 
thoracic deformity, little or no beading of the ribs is seen externally, 
although at autopsy it is found to be very marked upon the internal sur- 
face of the chest (Plate VI). Beading of the ribs was noted in all but 
two of one hundred and forty-four successive cases of rickets, at the time 
of the first examination. In infants under six months there may be 
found soft spots in the cranium, usually over the occipital or posterior 
portions of the parietal bones. ‘These are from one fourth to one inch in 
diameter, and there are usually several of them present. By pressure with 
the finger they give a sort of parchment-crackling sensation. This condi- 
tion is known as cranio-tabes. Cranio-tabes is believed to be more fre- 
quent when syphilis is associated with rickets, and it is seen also in 
syphilitic cases which are not rachitic. A rachitic cachexia is not usu- 
ally present until the symptoms have existed for several months, and in 
many cases it is not seen at all. 

Deformities—The deformities of rickets are almost invariably sym- 
metrical in character, and usually numerous. In extreme cases almost 
every bone in the body is affected. 

Head.—This usually appears to be too large, and although it may not 
be greater in circumference than that of a healthy child of the same age, 
it is out of proportion to the rest of the body. In marked cases the 
increase in circumference may be one or two inches. The enlargement 
is chiefly due to thickening of the cranial bones. In one case with 
marked deformity, I found the skull over the parietal bones half an inch 
in thickness (Fig. 44). This thickening diminishes with recovery, but 
in most cases the head remains throughout life larger than it should 
be. The shape of the rachitic head is somewhat square (Fig. 45), owing 
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to the formation of large bosses over the parietal and frontal eminences, 
It is flattened at the occiput from pressure, and flattened also at the ver- 
tex. In extreme cases, the prominences upon the frontal and parietal 
bones may be so great as to produce quite a marked furrow along the line 
of the sagittal and frontal sutures, and one at right angles to this along 
the coronal suture (Fig. 46). This condition gives unusual prominence 
to the forehead. Marked deformity of the head has been observed in 
thirty-three per cent of my cases. ‘The sutures may remain open for an 


Fie. 44.—Rachitic skull from colored child two years old, horizontal section, inner surface ; 
showing thickening of the bones, especially the frontal, and open fontanel. 


unnatural time, occasionally until the end of the first year. The fontanel 
is late in closing, being frequently found open at two and a half, and 
sometimes even at three years. Often at eighteen or twenty months 
the fontanel is two inches in diameter. The veins of the scalp are 
often prominent, and the hair is frequently worn from the occiput, 
owing to restlessness during sleep. Occasionally rickets and hydrocepha- 
lus are associated, but the latter is the least frequent of all causes of the 
enlargement of the head. : 


PLATE VI. 


DEFORMITY OF THE CHEST IN SEVERE RICKETS, 


In the upper picture, giving the external view, is shown a deep oblique furrow at 
the junction of the ribs and costal cartilages, these meeting at an acute angle. 
In the lower picture the ribs have been separated from the spine and spre 
showing the same deformity as it appears from within, looking forwards. 
From a coloured child ten months old. 


ad open, 
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Chest.—Beading of the ribs has already been mentioned. This is the 
most characteristic feature, but in the majority of cases there are, in 
addition, lateral depressions over 
the lower third of the chest, at 
the line of junction of the car- 
tilages with the ribs, with ever- 
sion of the lower borders of the 
ribs. In severe cases these de- 
pressions or furrows are so great 
as to cause serious deformity 
(Plate VI). Usually there is a 
great diminution in the trans- 
verse and an increase in the 
antero-posterior diameter of the 
chest. Fig. 47 shows the out- 
line of the chest of a rachitic 
child of two years, compared 
with that of a healthy child of 
the same age. Another frequent 
deformity is the “ rachitic gir- 
dle,” which consists in a trans- 
verse depression about two 
inches broad, extending from rt ; : 

f Fig. 45.—Rachitic head; Italian child two years old; 
one side of the chest to the square, prominent forehead and flat vertex. 
other, just above its lower bor- 
der. A less frequent deformity is the “ funnel chest,’ a deep central de- 
pression over the ensiform cartilage. This is sometimes nearly an inch 
and a half in depth. Marked thoracic deformity was seen in twenty per 
cent of my cases, but in only a small proportion was the chest normal. 

The factors in the production of the thoracic deformity are atmos-. 
pheric pressure and soft chest walls, these sinking in at the point where 
they have least resistance, viz., at the junction of.the costal cartilages and 
the ribs. When there is any obstruction to the entrance of air, as with 
bronchitis, hypertrophied tonsils, or adenoid growths of the pharynx, the 
thoracic deformities are exaggerated. Irregular chest deformities depend 
upon the coexistence of pathological conditions in the lungs. Pigeon- 
breast is occasionally seen, but it is doubtful if this depends upon rickets 
alone. 

Spine.—In very many of the milder cases this is normal. The most 
characteristic deformity consists in a posterior curve (kyphosis), which 
is a general one, usually extending from the mid-dorsal to the sacral re- 
gion. This existed in forty-six per cent of my cases. In the early part 
of the disease it disappears entirely on suspending the child, or making 
extension upon the extremities ; but in cases of long standing it may not 
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disappear entirely by these tests. Very much less frequently there is seen 
a rotary curvature. This, in my experience, has been more frequently to 


the left side than to the right—the opposite of the common form of lat- 


Fig. 46.—Rachitic skull from child one year old, showing frontal and parietal bosses and wide 
fontanel. 


eral curvature seen in young girls. Marked lateral curvature in children 


under three years is usually rachitic. 
The clavicle is affected only in severe cases. The usual deformity 


consists in an exaggeration of the anterior curve at the inner third of the 


A B 
Fie. 47.—A, horizontal section of a rachitic chest, child two years old, showing lateral furrows; 
B, section of chest of healthy child of the same age. ; 
bone, which is somewhat shortened and its extremities enlarged. It is 
not infrequently the seat of green-stick fracture. 
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Deformities of the pelvis belong to obstetrics rather than to pediatrics. 
The most common rachitic change is a diminution of the antero-posterior 
diameter and a narrowing of the subpubic arch. Irregular deformities, 
sometimes described as “ crumpling of the pelvis,” are not infrequent. 

Extremities.—Deformities of the upper extremities are usually sym- 
metrical. ‘The humerus is affected only in severe cases. It has a forward 
and outward curve, although rarely a very marked one. Both the epl- 
physes are enlarged, although the upper one can not often be made out 
unless the child is very thin. The radius and ulna are frequently affected. 
They present a convexity upon their extensor surfaces (Plate V), which in 
some cases is very marked, particularly in children who have been creep- 
ing about. Green-stick fractures here are quite frequent. Rachitic 
changes at the epiphyses are more common than in the shaft, enlarge- 
ment of the epiphyses at the wrist being one of the most constant bony 
deformities of rickets (Plate V). It was present in ninety-five per cent 
of my cases. Less frequently similar swellings are seen at the elbow. 
Enlargement of the ends of the meta- 
carpal bones or the phalanges I have 
seen in but two or three extreme cases. 

The lower extremities are rather 
more frequently affected than the upper, 
but in a similar way. The femur is in- 
volved only in severe cases ; it common- 
ly presents a general forward and out- 
ward curve, which is mainly due to the 
weight of the legs as the child sits. 
Occasionally there is also an outward 
rotation of the femur, where children 
have been allowed to sit much in a 
cross-legged posture. -When such chil- 
dren begin to walk, the toes are turned 
very far outward. The principal de- 
formities of the lower extremity are 
bow-legs (Fig. 48) and knock-knees 
(Fig. 49). Kmock-knees are more com- 
mon in females, and are believed to be 
due to an overgrowth of the inner con- . 
dyles of the femur. Enlargement of 4, Meer pital tow lage cf wavere 
both condyles can be demonstrated in form. 
mostof the marked cases of rickets. The 
cases of slight bow-legs may be due simply to swelling of the epiphyses, 
the shaft of the bone being quite normal. This point I have verified by 
post-mortem observations. Such are probably most of the deformities 
which disappear spontaneously. The most severe cases of bow-legs are 
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often associated with some degree of antero-posterior curvature, and the 
latter may be the principal deformity. An exaggerated case of this kind 
is shown in Fig. 50. Enlargement of the epiphyses at the ankle is 
usually present when 
it is seen at the wrists, 
and nearly to the same 
degree. Enlargement 
of the upper epiphyses 
of the tibia and the 
fibula is seen only in 
severe cases. The cause 
of the deformities of 
the leg is not, prima- 
rily at least, walking 
too early, since ~ they 
are common in chil- 
dren who have never 
walked ; slight deform- 
ities, however, may be 
aggravated by early 
walking. A change 
which has not been 
sufficiently emphasized 
is the arrested growth 
of the long bones; this 
is one of the most char- 
acteristic features of 
rickets. A rachitic child of three years often measures in height six or 
eight inches less than a healthy child of the same age, the difference being 
almost entirely in the lower extremities. 

All the ligaments, but particularly those about the large joints, are lax 
and frequently elongated. This may lead to the deformity known as weak 
ankles, or to an over-extension at the knee (genw recurvatum) ; also to 
unnatural mobility at the hips, shoulders, elbows, and wrists. The condi- 
tion of the ligaments plays an important part in the production of spinal 
deformities. 

Muscles.—The muscular symptoms of rickets are almost as constant 
and as characteristic as those of the bones. The muscles are small, very 
flabby, and poorly developed; hence rachitic children are unable to sit 
erect, or to stand or walk at the proper age. Of one hundred and fifty- 
one cases in which the date of walking alone was investigated, only twenty- 
seven, or eighteen per cent, walked before the fifteenth month; forty- 
seven per cent were not walking at the eighteenth month; twenty per 
cent not at two years; and ten per cent not at two and a half years. Late 


Fie. 49.—Knock-knees. 
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walking is one of the most common symptoms for. which advice is sought 
by parents with rachitic childrens The muscular power in the extremities 
is sometimes so feeble as to suggest paralysis. I have seen a number of 
cases in which the symptoms so resembled paralysis, that even expert diag- 
nosticians were unable to differentiate rickets from poliomyelitis except 
by the electrical reactions, those in rickets being usually normal or exag- 
gerated. In other cases the symptoms may suggest cerebral palsy of the 
flaccid type. ‘The muscular symptoms may be marked when the bony 
changes are slight, and conversely. As no lesions of the muscles have 
been demonstrated, the symptoms are probably due to imperfect nutri- 
tion. ‘Two other symptoms depend chiefly upon the condition of the mus- 
cles, viz., pot-belly and constipation. 

Pot-belly is quite an early symptom, and in most cases a very marked 

one (Plate V). It was noted in sixty per cent of my cases. The en- 
largement of the abdomen is uniform. It is everywhere tympanitic, and 
it may be as tense as 
adrumhead. Itisdue 
to a loss of tone in 
the abdominal mus- 
cles, and in the mus- 
cular walls of the stom- 
ach and intestine. It 
is aggravated by chron- 
ic indigestion and con- 
sequent intestinal pu- 
trefaction. The en- 
largement is thus 
mainly from tympa- 
nites. There may be 
a marked degree of 
dilatation both of the 
stomach and the colon. 
To a very small degree 
only, does the large 
abdomen depend upon 
swelling of the liver or 
spleen. ~ — ‘ 
The constipation of Fia. 50.—Extreme rachitic deformities of the legs. 
rickets, as already 
suggested, depends upon the loss of tone in the muscular walls of the in- 
testines. It may alternate with diarrhea. It rarely happens that a 
rachitic child has habitually normal evacuations from the bowels. Hard, 
dry, constipated stools frequently set up a condition of chronic catarrh 
of the colon in which large masses of mucus are discharged. 
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During the most active part of the disease—viz., from the third to 
the ninth month—tenderness may sometimes be elicited by pressure upon 
the epiphyses. ‘This, however, is not a constant symptom, and a very 
unreliable one for diagnosis. In my own experience it has been present 
in but a very small proportion of the cases. Acute tenderness should 
always suggest scurvy rather than rickets. 

Fever.—According to some observers there is a febrile movement 
which belongs to the active stage of rickets, but I have never been able to 
satisfy myself of the truth of this observation. 

Dentition.—As a rule, dentition is late and apt to be difficult—i. e., it 
is associated with attacks of indigestion or other disturbances which may 
be serious. Individual cases, however, present great variations in regard 
to this symptom. A study of the progress of dentition in one hundred 
and fifty rachitic children gave the following results: in fifty per cent the 
first teeth were cut on or before the eighth month, and in thirteen per 
cent on or before the fifth month; however, twenty per cent of the cases 
had no teeth at twelve months, and in eight per cent none had appeared 
at fifteen months. Even though the first teeth come at the usual time, 
the progress of dentition is often arrested by the development of rickets, 
and no advance made for five or six months. The difference in the 
cases appears to depend very much upon the age of the child when rick- 
ets begins. Those who give no evidence of it until nine or ten months 
old often have a nearly normal dentition, while the cases developing 
early show a marked retardation of this process. The order in which 
the teeth appear may be very irregular, but there is no rule in this 
respect. The character of the teeth in rickets, in the great majority of 
cases, is good. This was true in eighty-four per cent of one hundred and 
twenty-six cases examined with reference to this point. This is in strik- 
ing contrast to hereditary syphilis, where the tendency to early decay is 
so constantly seen. 

General appearance.—Rachitic patients are almost always anemic. 
The blood is low in hemoglobin, often down to thirty or forty per cent. 
In some few cases there is in addition quite marked leucocytosis. The 
number of red globules is not often nor uniformly affected. The majority 
of rachitic patients are fat and flabby. The tissues are soft and have but 
little resistance. Rarely, they may be thin, like patients suffering from 
marasmus. 

Rachitic patients are very prone to suffer from hypertrophied tonsils, 
adenoid growths of the pharynx, and enlargements of the lymph nodes of 
the neck. In all forms of acute illness the feeble resistance of these 
patients is very evident. This is especially true of acute disease of the 
lungs. 
The mucous membranes are very vulnerable in all rachitic patients. 
From the slightest indiscretion in diet an attack of acute indigestion or 
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diarrhcea is brought on, and from a very insignificant exposure, catarrhal 
inflammation of the upper or lower air passages is excited. In rachitic 
patients all such attacks are prone to run a protracted course. Inflam- 
mation of the trachea and larger bronchi is liable to extend to the smaller 
bronchi and the lungs. 

The downward displacement of the liver and spleen from contraction 
of the chest should not be mistaken for enlargement of these organs. 
Moderate enlargement of the spleen is very common during the stage of 
most active symptoms—i. e., from the sixth to the twelfth month. Great 
enlargement of either liver or spleen is infrequent. 

Blood.—From a study of the blood in twenty cases of rickets, 
Morse (Boston) concludes that anemia is present in most cases, its in- 
tensity varying with the severity of the rachitic process. All the usual 
forms of anemia are seen. Leucocytosis may or may not be present; it 
is more marked in cases attended by an enlarged spleen. All or any of 
the white cells may be increased. 

Nervous symptoms are among the most frequent manifestations of 
rickets. Restlessness at night has already been mentioned as a promi- 
nent early symptom. Pain and tenderness are rare. A disposition to 
muscular spasm is seen in many cases. There may be laryngismus strid- 
ulus, tetany, or general convulsions. The first two are rare except in 
rachitic patients. All of these probably depend upon defective nutrition 
of the nervous centres. While in all infants, owing to the irritability of 
the nervous centres, convulsions are easily excited from relatively shght 
causes, in those who are rachitic this susceptibility is greatly intensified. 
As a predisposing cause of convulsions in infancy, rickets takes the first 
place. The younger the child and the more active the rachitic process, 
’ the more frequently do convulsions occur. They belong especially to the 
first year, being most frequent between the third and ninth months. 
The exciting cause of convulsions in these cases is usually to be found in 
the stomach or intestine. | 

Course and termination.—Rickets is essentially a chronic disease, and 
its course is measured by months. The active symptoms in most cases 
continue from three to fifteen months, although they occasionally last 
a much longer time. The duration of the symptoms depends chiefly 
upon the duration of the exciting cause. That active symptoms cease 
when a child reaches the age of eighteen months or two years, is no 
doubt due largely to the fact that at this age the diet is more general, 
and is more likely to furnish what the child needs, and that more fresh 
air is likely to be secured than at an earlier age. 

The earliest symptoms of improvement are a diminution in the nerv- 
ous symptoms, especially in the restlessness at night; increased muscular 
power, as shown by a disposition to stand or walk; diminution in the 
head-sweats ; disappearance of the cranio-tabes ; and improvement in the 
anemia. The changes in the deformities are very slow, and from month 
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to month almost imperceptible. When improvement once begins, how- 
ever, it usually goes steadily forward, relapses being exceedingly rare. 

Congenital rickets——Infants may present at birth the characteristic 
deformities of rickets, and there may be found even the minute bone 
changes of the disease. Such cases are reported to be common in Vienna 
and other large cities of Europe, where mothers during pregnancy have 
lived under unfavourable conditions. In America, however, congenital 
rickets is a very rare disease. Single cases have been reported by several 
writers; but it must be remembered that cretinism and achondroplasia 
have often been improperly included under this head. 

Late rickets ——Rare instances have been reported of bony deformities 
in all respects like those of rickets, developing in children from six to 
twelve years old. A number of such cases have been observed in England. 
I have not seen this disease, nor has a case been seen during the past 
twenty years at the Hospital for Ruptured and Crippled, New York, 
where more deformities come under observation than anywhere else in 
this country. 

Acute rickets——Although from time to time cases have been reported 
with this title, from a study of the histories it is clear that the great 
majority, if not all of them, were cases of infantile scurvy. It is doubtful 
whether, strictly speaking, there is such a thing as acute rickets. 

Diagnosis.—The diagnosis of rickets is not usually difficult, and after 
carefully examining a case one can not often be in doubt. It is the mild 
cases and the early stages of the disease that are most likely to be over- 
looked. The most important early symptoms for diagnosis are sweating 
of the head, cranio-tabes, great restlessness at night, delayed dentition, 
and enlarged fontanel. All these, taken separately, may mean something 
else, but collectively they can mean nothing but rickets. In the later 
stages some of the characteristic deformities are usually present; the 
most constant are beading of the ribs, enlargement of the epiphyses of 
the wrists and ankles, and bow-legs. 

Special symptoms, when unusually prominent, may give rise to diffi- 
culty in diagnosis. The enlargement of the head may be mistaken for 
hydrocephalus. The delayed dentition and large fontanel of the cretin 
may be mistaken for rickets. Muscular weakness may be so great, espe- 
cially when affecting the legs, as to make it easy to mistake a rachitic 
pseudo-paralysis for actual paralysis due to a cerebral or spinal lesion. 
When walking is much delayed, rickets may.be passed over as simple 
backwardness. In nearly all of the last-mentioned group of cases the 
diagnosis may be cleared up by a careful search for the bony changes, 
and by the fact that in rickets there is only a general weakness of all 
the muscles, and not actual paralysis of any limb or group of muscles. 
The greatest difficulty is usually found where the muscular symptoms are 
marked and the bony changes slight, as is not infrequently the case. Here 
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the question is, whether rickets is sufficient to explain all the symptoms, 
or whether in addition some other condition is present. The electrical 
reactions will decide the question of poliomyelitis, while the presence of 
cerebral symptoms, exaggerated knee-jerks, and rigidity of the legs, will 
usually mark a cerebral birth-palsy. The bony enlargements of syphilis 
are not likely to be confounded with rickets, if it is remembered that the 
early lesions of syphilis are more like boggy infiltrations over the bones 
than actual swelling of the bone itself, and that when the bone is affected 
it is not at the extremity, but at the junction. of the epiphysis and the 
shaft; the bone changes of late syphilis affect the shaft rather than 
the extremities of the long bones; where the bone is enlarged near 
the joint it is usually upon one side only. In syphilis there may be 
necrosis, while in rickets breaking down of bone is never seen. -From 
scurvy, rickets is differentiated by the absence of marked hyperesthe- 
sia, ecchymoses, and other hemorrhages, the changes in the gums, and 
most of all by the fact that anti-scorbutic diet produces no immediate 
change in the symptoms. The diagnosis of rachitic curvature of the 
spine from vertebral caries will be considered in connection with the 
latter disease. 

Prognosis.—Rickets per se is never a fatal disease. It is, however, a 
large factor in the mortality of the first two years, as the cachexia which 
it produces predisposes strongly to every form of acute disease. It is an 
important etiological factor in certain serious nervous conditions, espe- 
cially convulsions. According to Gowers, ten per cent of the cases of 
epilepsy are in children who previously suffered from rickets. Rickets 
adds very greatly to the danger from all acute diseases of infancy, par- 
ticularly those of the respiratory tract. This depends partly upon the 
feeble muscular power and partly upon the thoracic deformities. The 
encroachment upon the capacity of the lungs by a marked thoracic de- 
formity, may in itself be enough to keep a child in a delicate condition 
and retard its growth. At the same time such a condition is a constant 
invitation to acute attacks of bronchitis or pneumonia. The effect of 
rickets upon the future health of the child, depends chiefly upon the 
presence and extent of the thoracic deformity. When this is absent, as 
a rule no serious after-effects are seen, and although children may re- 
main somewhat dwarfed on account of their short legs, in other respects 
they may be as well as if they had never been the subjects of rickets. 

Prophylaxis.—As rickets is primarily due to improper food or feed- 
ing, and secondarily to bad surroundings, it may be prevented by the 
observance of proper rules of feeding as laid down elsewhere, and by re- 
moving children from their faulty surroundings. Especial care should be 
given to the later children of a family where the earlier ones have shown 
even the mildest symptoms of rickets, as the predisposition is sure to in- 
crease with each successive child. 
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Treatment.—In considering the treatment of rickets, the natural 
course of the disease is to be kept in mind, viz., that active symptoms 
frequently continue only until the tenth or twelfth, rarely longer than the 
eighteenth month, and that after this time the patient suffers more 
from the results of the disease than from the disease itself. ‘The most 
important period for treatment, therefore, and the one in which it is 
most effective, is from the sixth to the fifteenth month. The earlier 
the treatment is begun the better will be its results. Constitutional treat- 
ment after the fifteenth or eighteenth month, has very little effect upon 
the disease, for by this time most of the harm has been done. The course 
of the disease when untreated is toward spontaneous recovery, from the 
changes in diet and life which are usually made when children have 
reached the latter half of the second year. Most of the cases seen in 
private practice are of a mild type and recover without special treat-_ 
ment, often no diagnosis being made until later in life, when the bony 
deformities or stunted growth indicate the previous existence of rickets. 
The first step in treatment is to remove the cause, and is therefore to be 
directed to the diet and hygiene of the patient. The results will depend 
upon how completely these causes can be removed. 

Diet.—Carbohydrates, including sugars, proprietary infant-foods, and 
all farinaceous substances, should be reduced to the minimum, and in 
some cases prohibited. So far as possible the diet should consist of 
nitrogenous food and fats, especially milk, cream, eggs, red meat and 
fresh fruit. These articles are to be given according to the rules laid 
down in the chapters on Infant Feeding. In addition, cod-liver oil— 
which in these cases may be considered quite as much a food as a medi- 
cine—should be administered as soon as the stomach will tolerate it. 

Hygiene.—This is the most difficult part of the treatment. In large 
cities it is almost impossible to secure for rachitic patients the surround- 
ings they require. Whenever possible, such children should be sent to the 
country ; but where this is out of the question, much may be accom- 
plished by frequent excursions upon the water or into the country, by 
keeping children as much as possible in the parks and open squares of the 
city, and securing plenty of fresh air in sleeping rooms. Mothers are 
often very much afraid of fresh air, on account of the tendency of these 
children to take cold. If cold sponge-baths are given every morning, 
much can be done to lessen this susceptibility. Sunshine, though diffi- 
cult to obtain in large cities, is a most efficient therapeutic agent. The 
establishment of suburban hospitals and homes for these cases would do 
more than anything else to lessen the mortality from rickets. 

In a disease which tends so uniformly to recovery when causal condi- 
tions are removed, it is difficult to estimate the real value of medicinal 
treatment. No one thinks of relying upon drugs alone in the treatment 
of rickets, and where they are used in conjunction with other means it 
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is illogical to attribute all the improvement to the drugs employed. 
Those most used are cod-liver oil, phosphorus, and various prepara- 
tions of lime. * Regarding the value of cod-liver oil, there can be no 
question. While it can not be ranked as a specific in rickets, it should 
be given in every case unless contra-indicated by the condition of the 
stomach, except possibly during very hot summer weather. Phosphorus 
has been popularized in the treatment of rickets by Kassowitz, who 
regards it as a specific for the disease. I have been unable to satisfy 
myself, after several years’ trial, that in the great majority of the cases 
it had any decided influence upon the course of the disease. The best 
results from phosphorus are obtained in the early cases, where there are 
cranio-tabes and marked nervous symptoms. But even here I have not 
seen the striking benefit reported by others. In the later stages of rick- 
ets, it has been difficult to see any special result from its use. Phos- 
phorus may be administered either in the form of the officinal oil of 
phosphorus diluted with olive oil, or as Thompson’s solution. The dose 
is gr. gt, three times a day, given after meals; it should be continued 
for several months. In such doses I have never seen it cause unpleasant 
symptoms. 

The absence of lime in rachitic bones has led to the use of various 
preparations of lime as remedies. Those most employed are the phos- 
phate, the lactophosphate, and the hypophosphite. While these may be 
beneficial as tonics, they are not in any sense to be classed as specifics. It 
is probable that when lime is given in excess of the amount furnished by 
erdinary breast-milk or cow’s milk, this excess passes through the bowels 
unabsorbed. Arsenic and iron are valuable in the treatment of rickets, 
the special indication for their use being the presence of marked anemia. 
Profuse sweating may be relieved by small doses of atropine—i. e., gr. 
siz three or four times a day, to a child of six months. 

Treatment of the rachitie deformities.—The deformities of the chest 
are less amenable to treatment than most of the others. After the third 
year something can be done by gymnastics to develop the chest muscles 
and to increase the pulmonary expansion. The employment of the pneu- 
matic cabinet, in which it is sought to overcome these deformities by the 
use of rarefied air, has never been given the trial which it deserves. From 
the very meagre reports published, this appears to be of considerable value. 

The deformity of the spine (kyphosis) may usually be overcome by 
postural treatment. The patient should lie upon a hard bed; no pillow 
should be allowed under the head, but in severe cases one should be 
placed beneath the back, so that the head and buttocks are slightly lower 
than the lumbar spine. While sitting, the shoulders should be kept back 
and the trunk supported. For a few minutes each day the child should 
be placed upon the face, and the deformity overcome by raising the but- 
tocks while pressure is made upon the spine. In severe cases, an apparatus 
19 
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for giving spinal support, either by a steel brace or a plaster- -of-Paris 
ee may be worn a few hours each day when the child is sitting up. 
Other means should be employed, especially friction and massage, to 
develop the spinal muscles. 

In very many cases slight deformities of the extremities are outgrown 
when the general treatment can be properly carried out. Where these 
exist, the physician should take the curve of the limbs by seating the 


Fig. 51.—Tracing, showing the curve in a case of bow-legs. 


child upon a flat surface and tracing their outline with a pencil held per- 
pendicularly (see Fig.51). A fresh tracing should be taken once a month. 
If the deformity is not very great and no increase takes place, it is safe 
to continue with general treatment only. If the deformity is marked or 
if it increases in spite of the constitutional treatment, braces should be 
applied. Something may be done toward straightening the bones by 
intelligent manipulation. Walking should be discouraged until the bones 
are quite firm. Friction of the extremities, and even the use of electricity, 
will do very much to increase muscular development. The habit of sitting 
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cross-legged—a very common one in rachitic children—should be pre- 
vented, and in fact any other habitual posture, on account of the danger 
of increasing certain deformities. But little is to be expected from the 
, use of apparatus for the correction of rachitic deformities after the child 
is two and a half years old; since at this time, and often even at two 
years, the bones are so firm that no amount of pressure from a steel 
brace will have any effect. 

Without going fully into the question of the surgical treatment of 
rachitic deformities, for which the reader is referred to text-books of 
general and orthopedic surgery, I will only state that osteotomy seems 
to me to offer decided advantages over the other means of treating severe 
deformities. A vast amount of time and patience is wasted in the vain 
attempt to overcome very marked deformities by apparatus. The best 
results in osteotomy are obtained when the operation is delayed until the 
fourth or fifth year, by which time the bones are sufficiently firm and 
solid. Operations in the second year are generally unsatisfactory, and 
those in the third year often so, because of the bending of the bones 
which takes place subsequently. The deformities which require opera- 
tion are bow-legs and knock-knees, less frequently the curvatures of une 
femur or of the bones of the forearm. 
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DISEASES OF THE DIGESTIVE SYSTEM. 


CHAPTER I. 
DISEASES OF THE LIPS, TONGUE, AND MOUTH. 
MALFORMATIONS. 


Harelip.—This is one of the most frequent congenital deformities. 
It is caused by an incomplete fusion of the central process with one or 
both of the lateral processes from which the upper half of the face is de- 
veloped. This deformity may be single or double; the fissure is never in 
the median line, but usually just beneath the centre of the nostril. There 
may be simply a slight indentation in the lip, or the fissure may extend to 
the nostril. Both single and double harelip—more frequently the latter— 
may be complicated by fissure of the palate. Double harelip is usually 
accompanied by a fissure between the intermaxillary and the superior 
maxillary bone of each side. 

Cleft Palate.—This is second in frequency to harelip. It may involve 
the soft palate only, or the fissure may extend into the hard palate, pro- 
ducing a wide gap in the roof of the mouth. The most frequent form 
is that in which only the soft palate is affected. 

For the surgical treatment of both these deformities the reader is re- 
ferred to text-books upon surgery. As to the time of: operation, in cases 
of harelip it is wisest to defer interference until the child is well started in 
its growth—usually the second month—and in cleft palate during the 
second year. The medical treatment of these cases consists in the care 
of the mouth and in the nutrition of the patient. The mouth in all cases 
must be kept scrupulously clean, but the greatest care is necessary not 
to injure the epithelium. A camel’s-hair brush and plain lukewarm 
water, or a weak alkaline solution, are to be recommended. Both these 
deformities are exceedingly likely to be complicated by thrush. This is 
a serious menace to the success of any operation, and even to the life of 
the patient. The nutrition is always a matter of much difficulty, and a 
very large number of these cases die of inanition or marasmus. In cases 
of harelip, if the fissure is so great as to interfere with nursing, the child 
may be fed with a spoon or a medicine dropper until the operation 
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can be done. In cleft palate there may be attached to the rubber nipple 
of the nursing bottle a flap of thin sheet rubber in such a way that it 
closes the fissure in the mouth when once the nipple is in place. This 
flap should be shaped like a leaf, one extremity being sewed to the neck 
of the rubber nipple and the other end left free. In many cases, both 
before and immediately after operation, gavage (page 64) may be resorted 
to with the greatest benefit and with very little inconvenience. 

Congenital Hypertrophy of the Tongue.—This is usually due to disease 
of the lymphatics, and is to be regarded as a lymphangioma. In a few 
cases hypertrophy of the muscular fibres has been present. The tongue 
may reach an enormous size, so that it is impossible for it to be contained 
within the cavity of the mouth, and it may thus interfere with nursing, 
deglutition, and even with respiration. The treatment is surgical. Cases 
like the above are to be distinguished from those of enlargement of the 
tongue seen in sporadic cretinism. In this disease the tongue is consider- 
ably enlarged and may protrude slightly from the mouth, but it is rarely, 
if ever, large enough to cause other symptoms. It diminishes notably 
under treatment with the thyroid extract. 

Bifid Tongue.—These cases are extremely rare. Brothers has reported 
to the New York Pathological Society a case of cleft tongue in a child of 
one month. There was, in addition, a fissure of the soft palate. 

Tongue-Tie.—This deformity is due to such a shortening of the frenum 
that it is impossible to protrude the tongue to a normal extent. It 
differs considerably in degree in different cases. In some, the tongue 
can not be advanced beyond the gums. ‘Tongue-tie may interfere with 
articulation, and even with sucking. The treatment consists in liberating 
the tongue by dividing the frenum with scissors and completing the oper- 
ation with the finger nail. This should be done in every case unless the 
child is a bleeder. In many cases the mother may think the tongue tied 
when the frenum is of normal length. 

Bifid Uvula.—This is not very uncommon. It usually occurs in con- 
nection with cleft palate, but is occasionally seen when there is no other 
deformity present. It may be complete or partial, and it does not of itself 
require treatment. 


DISEASES OF THE LIPS. 


Herpes.—Herpes labialis is an exceedingly common affection in chil- 
dren, occurring in acute febrile diseases, particularly pneumonia, and 
sometimes alone. It is the familiar “fever sore” or “cold sore” of do- 
mestic medicine. The appearance is similar to herpes in other parts of 
the body. There is first a group of vesicles, then rupture and the forma- 
tion of crusts. It is often quite difficult to cure on account of the dispo- 
sition of children to pick the lip with the fingers. Although it heals with- 
out treatment, recovery is facilitated by the use of some antiseptic lotion, 
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such as dilute boric acid, followed by a dusting powder of zinc oxide and 
boric acid. This treatment is generally more successful than the use of 
ointments. Young children should wear mittens at night, to prevent 
picking at the crusts. 

Eczema of the Lip.—This is an exceedingly common condition, and 
a very troublesome one. The vermilion border is dry and rough, and 
prone to deep cracks or fissures. These are usually seen at the angles of 
the mouth or in the median line. When severe they are exceedingly 
painful, bleed freely, and are the cause of very great discomfort, especial- 
ly in the cold season. The lips should be covered at night by simple oint- 
ment, and this should be used as much as possible during the day. 
Where deep fissures form, they should be touched with burnt alum, or 
with the solid stick of nitrate of silver. Syphilitic fissures are considered 
with the symptoms of that disease. 

Perléche (French, perlécher = to lick).—This name was first given by 
Lemaistre, in 1886, to a form of ulceration occurring usually at the angle 
of the mouth. It begins in most cases as a small fissure, which, by con- 
stant licking and irritation, to which there is usually added infection, 
may produce an intractable ulcer of considerable size. It often resembles 
the mucous patch of hereditary syphilis. The ulcer is of a grayish colour, 
is quite painful, and is associated with considerable swelling of the lip. 
It lasts from two to four weeks. The treatment is the same as in simple 
fissure—viz., the use of burnt alum or nitrate of silver, and covering the 
part with bismuth or oxide of zine. 
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Epithelial Desquamation.—This is a disease of the lingual epithe- 
lium, which is characterized by the appearance upon the dorsum or mar- 
gin of the tongue, of circular, elliptical, or crescentie red patches, with 
gray margins which are slightly elevated. It is sometimes improperly 
called psoriasis of the tongue. It is quite a common condition. 

The beginning of the disease is not often seen. It is stated first to 
appear as a white or gray patch, like thickening of the epithelium. These 
patches enlarge quite rapidly, and are followed by detachment of the 
epithelium and the férmation of bright red areas, which are the parts 
denuded of epithelium. As usually seen, there exists upon the tongue 
from two to half a dozen of these red patches surrounded by a gray bor- 
der, which is about one twelfth of an inch wide, and slightly elevated. The 
outline of the patch is nearly always crescentic (see Fig. 52). From day 
to day the configuration of the patches changes; the gray lines advance 
across the tongue from side to side, or from base to tip, disappearing as 
they reach the border or the extremity. They are followed by the red 
patches, and as the old ones fade away new ones form and run the same 
course. The white border seems to be made up entirely of epithelium. 
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The red patches are of a bright colour nearest the border, gradually 
shading off into the normal colour of the tongue. Only the epithelium is 
involved, the deeper structures being unaffected. The duration of the 
disease is indefinite; it usually lasts for months, and often for years. 
Guinon reports several cases which recovered during an intercurrent 
attack of measles or scarlet fever. 

The cause is unknown. The condition occurs rather more frequently 
in females than in males, and Gubler has reported an instance of several 
members of the same family being affected. 
Most of the cases are seen in infancy and 
early childhood. The condition has been 
thought to depend upon nearly every disease 
of this period. Parrot believed that it was 
always syphilitic, but this view has been 
effectually disproved by subsequent observa- 
tion. The disease is not accompanied by 
pain, salivation, or by other symptoms of 
stomatitis, and it is of little practical impor- 
tance. Its symptoms are so characteristic 
that it can hardly be mistaken for any other 
condition. Treatment is unnecessary. 


Two other forms of epithelial desquama- “SS 
: ; .52.—Epithelig i 
tion have been observed, both much more AN io inetae Ce 


rare than that described. In one of these 
the red denuded portion occupies the margin of the tongue, while the 
centre is gray or white; the irregular wavy outline which separates the two 
suggests strongly an outline map, and the condition is sometimes. called 
the “ geographical tongue.” In another variety nearly the whole organ 
may be uniformly red, from loss of the epithelium, there being no borders 
or patches. Both these varieties are of much shorter duration than the 
more common form, usually lasting only a few weeks.* 
Glossitis.—Inflammation of the tongue is not very common in chil- 
dren. It is usually of traumatic origin. The injury may be due to biting 
the tongue in a fall or in an epileptic seizure. Glossitis is sometimes 
excited by the irritation of a sharp tooth, causing a wound which may be 
the avenue of infection; or it may result from taking into the mouth 
irritant or caustic poisons. In a small number of cases no cause can be 
found. The symptoms are marked swelling of the tongue, so that it may 
protrude from the mouth; and it may even be so great as to cause se- 
vere dyspnea. ‘There are also profuse salivation, difficulty in swallowing 


* For a fuller description and literature of the subject, see Guinon, Revue Men- 
suelle (les Maladies de l’Enfance, 1887, p. 885; and Gautier, Revue Médicale de la 
Suisse, Romande, October and November, 1881, 
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and in articulation, and often considerable local pain. There may be 
a rise of temperature to 102° or 103° F. The treatment consists in 
the use of fluid food, which in severe cases may be introduced through 
the nose by means of a catheter. Ice may be used externally, or, 
better still, pieces of ice should be kept in the mouth continually. If 
there is obstruction to respiration, and in all severe cases, scarifica- 
tion should be done on the dorsum of the tongue along the side of the 
raphe. 

The acute swelling of the tongue and lips occurring in some cases of 
urticaria may be mentioned in this connection. This is a rare condi- 
tion in children, but it may develop rapidly and to such a degree as to 
cause alarming symptoms. The treatment consists in the use of ice 
locally, free purgation by salines, and in extreme cases needle punc- 
tures to relieve the cedema. 

Tongue-swallowing.—This term is used to describe a rare condition 
seen in infants, in which the tongue is turned backward into the pharynx, 
so as to obstruct respiration. It may be drawn quite into the cesophagus. 
Several marked cases have been collected by Hennig.* While most fre- 
quently occurring with paroxysms of pertussis, tongue-swallowing has 
been seen in other diseases. This should not be forgotten as one of the 
explanations of sudden asphyxia in a young infant. The conditions 
necessary to its production are a somewhat relaxed organ or a long 
frenum. In none of the fatal cases reported, however, had the frenum 
been divided. In some weak infants, falling back of the tongue, so that 
its base partly covers the epiglottis, produces asphyxia, precisely as it 
occurs in adult life under full anesthesia. The recognition of the con- 
dition is a very easy one, and its treatment is to relieve the obstruction 
by drawing the tongue forward by the finger or forceps. 

Ulcer of the Frenum.—The friction against the sharp edges of the 
lower central incisors frequently causes an ulcer of the frenum in in- 
fants. I have never seen it in older children. It usually occurs in 
pertussis, but is seen in other conditions. In some it appears to be pro- 
duced by friction of the teeth during nursing from the breast or bottle. 
It is more often seen in children who are delicate or cachectic than in 
those who are healthy and well nourished. The ulcer may be confined 
to the frenum, or it may extend quite deeply into the tongue. It is 
usually about one fourth of an inch in diameter, and of a yellowish-gray 
colour. When not readily cured by touching with alum or nitrate of 
silver, the child may be fed by gavage for several days, or the teeth may 
be covered by a bit of absorbent cotton. 


* Jahrbuch fiir Kinderheilkunde, xi, 299. 
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ALVEOLAR ABSCESS. 


This is common in children, especially among the class of hospital and 
dispensary patients, in whom little or no attention is given to the care of 
the teeth. It causes severe pain and acute swelling, which may be limited 
to the gum, or it may involve to a considerable extent the periosteum of 
the jaw, and even cause swelling of the whole side of the face. If there 
is retention of pus, there may be quite severe constitutional symptoms, 
such as a chill and high temperature ; but in most of the cases these are 
wanting. The abscess usually opens spontaneously into the mouth, but it 
may open externally if the molar teeth are the ones affected. It may 
even lead to necrosis of the jaw. If its site is the upper jaw, the pus may 
find its way into the nasal cavity or into the maxillary sinus. 

The treatment is, in the first place, prophylactic. This requires atten- 
tion to the teeth to prevent decay, and the removal of old carious fangs, 
which are a constant menace to the health of the child in more ways than 
one. The free use of the toothbrush and some antiseptic mouth-wash 
will, in the great majority of cases, prevent the occurrence of this disease. 
It is important that the abscess be opened early and free drainage secured. 
If there is a carious tooth it should be drawn. 


DIFFICULT DENTITION. 


The place of dentition as an etiological factor in the diseases of infancy 
is one which has given rise to much discussion. From a very early period 
the view has descended, that a large number of the diseases occurring be- 
tween the ages of six months and two years are due to difficult dentition. 
The list of such diseases is a long one, but year by year it has been short- 
ened as one after another has been shown to depend upon other causes, 
dentition being only a coincidence. 

At the present time many good observers deny that dentition is ever a 
cause of symptoms in children; some even going so far as to say that the 
growth of the teeth causes no more symptoms than the growth of the 
hair. Without doubt the usual mistake made in practice is in overlooking 
serious disease of the brain, kidneys, lungs, stomach, and intestines, because 
of the firm belief that the child was “only teething.” The physician who 
starts out with the idea that in infancy dentition may produce all symp- 
toms usually gets no further than this in his etiological investigations. 
Although I strongly believe that the importance of dentition as an etio- 
logical factor in disease has been in the past greatly exaggerated, and 
although I once held the opinion that simple dentition never produced 
symptoms, I have been compelled by clinical observations to change my 
opinion upon this subject ; and I am now willing to admit that, particu- 
larly in delicate, highly nervous children, dentition may produce many 
reflex symptoms, some even of quite an alarming character. 

20 
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Speaking from general impressions, not from statistics, I should say 
that in my experience about one half of the healthy children cut their 
teeth without any visible symptoms, local or general; in the remainder 
some disturbance is usually seen, and though in most cases it is slight 
and of short duration, it may last for several days or even.a week. The 
symptoms most commonly seen are disturbed sleep, or wakefulness at 
night and fretfulness by day, so that children often sleep only one half 
the usual time. There is loss of appetite, and much less food than usual 
is taken. There is often, but not always, an increase in the salivary 
secretion, a slight amount of catarrhal stomatitis, and a constant dispo- 
sition on the part of the child to stuff the fingers into the mouth. The 
bowels are often constipated or there may be slight diarrhcea. The ther- 
mometer may show a slight elevation of temperature to 100° to 101°5° 
F, The weight may remain stationary for a week or two, and there may 
even be a loss of a few ounces. The duration of these symptoms in most 
cases is but a few days, and they require no special treatment. If the 
food is forced beyond the child’s inclination, attacks of indigestion with 
vomiting and diarrheea are easily excited. 

Symptoms more severe than the above are rare in healthy children, 
but are not infrequent in those who are delicate or rachitic. In such 
susceptible children, even so slight a thing as dentition may be the cause, 
or at least the exciting cause, of quite serious symptoms. Often there 
is some other factor in the case, such as bad feeding or feeble digestion. 
In delicate or rachitic children there may be seen the symptoms already 
mentioned as occurring in healthy infants, but in greater severity; and 
in addition there may be severe attacks of acute indigestion. Occasion- 
ally there is an elevation of temperature to 102° or 103° F., lasting usu- 
ally only two or three days, and accompanied by no symptoms except 
almost complete anorexia. Convulsions which could fairly be attributed 
to dentition I have seen but once; they are more apt to occur in rachitic 
children. There are certain cases of eczema in which the symptoms 
undergo a distinct exacerbation with the eruption of each group of 
teeth. As regards almost all the other diseases which are commonly 
attributed to dentition, I believe that it is a delusion to trace them to 
this cause. 

The physician should watch a child carefully, and examine it fre- 
quently, to be sure that he is not overlooking some serious local or con- 
stitutional disease before he allows himself to make the diagnosis of 
difficult dentition. Probably in ninety-five per cent of the cases in which 
symptoms are present, they are due to some cause other than denti- 
tion. When, however, symptoms such as any of those mentioned disap- 
pear immediately when the teeth come through, and when we see them 
repeated four or five times in the same child with the eruption of each 
group of teeth, and accompanied by red and swollen gums, I think we 
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can not escape the conclusion that dentition is a factor in their pro- 
duction, though perhaps not the only one. 

In the treatment of this condition drugs occupy but a small place. It 
should be remembered that infants are at this time in a peculiarly sus- 
ceptible condition as regards the digestive tract, and attacks of indiges- 
tion, and even severe diarrhcea, are readily excited from slight causes, 
especially from overfeeding. Special care should be exercised in this 
respect. ‘The strength of the food should be reduced, as well as the 
amount given. The ‘poor appetite indicates a feeble digestion, which 
should not be overtaxed. As attacks of bronchitis and acute nasal ca- 
tarrh are readily induced, even slight exposure should be guarded 
against. The nervous symptoms, when severe, may be relieved by the 
use of moderate doses of the bromides and phenacetine, better than by 
opiates. All soothing syrups should be discountenanced. All the vari- 
ous devices for making dentition easy are a delusion. In a small num- 
ber of cases lancing the gums is of decided value. I have myself seen 
marked and undoubted relief given by it. This is likely to be the case 
where the gums are tense, swollen, and very red, with the teeth just 
beneath the mucous membrane. To press a tooth through the gum by 
simply rubbing gently with the finger covered with sterile gauze is fre- 
quently much more effective than an incision. It is seldom, however, 
that the relief expected is seen from any of these measures. 


CATARRHAL STOMATITIS. 


This is characterized by redness and swelling of the mucous mem- 
brane, and by increased secretion of the salivary and the muciparous 
glands of the mouth. It usually involves a large part of the mucous 
membrane. 

Etiology.—Catarrhal stomatitis may result from traumatism.~ This 
injury may be mechanical, or due to heat or any irritant accidentally 
taken into the mouth. It frequently occurs at the time of the eruption 
of a tooth. It complicates measles, scarlet fever, diphtheria, influenza, 
and many other infectious diseases. In these cases, and in many others, 
the disease is probably due to direct infection. 

Lesions.—The lesions are essentially the same as in catarrha] inflam- 
mations of other mucous membranes. There are congestion with des- 
quamation of epithelial cells, and sometimes the formation of superficial 
ulcers. The process may be a very superficial one, or it may extend to 
the submucous tissue. 

Symptoms.—The mucous membrane is intensely injected, all the 
capillaries are dilated, and small hemorrhages easily excited. The mu- 
cous membrane is swollen, this being most apparent over the gums or 
about the teeth. There may be some swelling of the lips. The mouth 
seems hot, and the local temperature is certainly increased. There is con- 
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siderable pain, as shown by fretfulness, but particularly by the disinclination 
to take food : infants, though evidently hungry, either refusing the breast 
or bottle altogether, or dropping it after a few moments. The increase in 
secretion is sometimes marked, so that the saliva pours from the mouth, 
irritating the lips and face and drenching the clothing. In other cases 
the saliva is swallowed. On close inspection there may be seen swelling 
of the muciparous follicles, and even the formation of tiny cysts from the 
accumulation of secretion within them (Forchheimer). The tongue -is 
usually coated, the edges reddened, and the papille prominent. In febrile 
diseases, such as typhoid, etc., we may get an accumulation of dead epi- 
thelium with the formation of cracks and fissures of the tongue, and the 
lips may present a similar condition. The neighbouring lymphatic glands 
are slightly enlarged and tender. The constitutional symptoms accom- 
panying simple stomatitis are not severe, but some disturbance is almost 
always present. There may be derangement of digestion with vomiting, 
and even a mild attack of diarrhcea. In the majority of cases the disease 
runs a short course, recovery taking place in a few days when the primary 
cause is removed. In very delicate children it may be prolonged, and 
from the interference with nutrition may even lead to serious conse- 
quences. 

Treatment.—The mouth and teeth should be kept clean. Food is 
more acceptable if given cold. In very severe cases, where food is refused, 
gavage may be resorted to three or four times daily. In all cases children 
may be given ice to suck. This is refreshing, both on account of the cold 
and from the relief to the thirst. The mouth should be kept clean with 
a solution of boric acid, ten grains to the ounce, or an alkaline solution, 
such as Dobell’s, diluted with an equal amount of cold boiled water; or 
simply water may be used. In the severe forms, where there is much 
swelling and slight catarrhal ulceration, astringents are required. In my 
experience alum is the best; this may be applied in the form of the pow- 
dered burnt alum mixed with an equal amount of bismuth, or in solution, 
ten grains to the ounce, with a swab or brush. Where ulcers are slow 
in healing and very painful, the powdered burnt alum may be applied 
directly. 


HERPETIC STOMATITIS. 
Synonyms: Aphthous, vesicular, follicular stomatitis. 


In this form of stomatitis we have the appearance first of small 
yellowish-white isolated spots, and subsequently the formation of super- 
ficial ulcers. These ulcers are first discrete, but may coalesce and form 
others of considerable size. It is a self-limited disease,. usually raDEEE 
its course in from five days to two weeks. 

Etiology.—Very little is as yet positively known regarding the cause 
of herpetic stomatitis. It is not common in the first year, but after that 
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is very frequently seen throughout childhood. It occurs in the strong as 
well as in the delicate. It is often associated with some disturbance of 
the stomach, and occasionally with dentition. I have adopted the term 
herpetic because the condition is analogous to herpes of the lips and face, 
the difference in appearance being due chiefly to location. It is appar- 
ently caused by something which acts upon terminal nerve filaments. 

Lesions.—The generally accepted opinion is that there is first a vesi- 
cle, followed by a death of epithelial cells covering it, and then a super- 
ficial ulcer. The white appearance is due to the fact that the ulcers, 
being on a mucous membrane, are always moist. These ulcers may 
extend superficially, but never deeply; they heal quickly with the for- 
mation of new epithelial cells, leaving no cicatrices. Herpetic stoma- 
titis is always associated with more or less catarrhal inflammation. 

Symptoms.—The disease is characterized by local and general symp- 
toms. The former are quite indefinite—general indisposition, loss of 
appetite, and slight fever. The local symptoms consist in the develop- 
ment of small, shallow, circular ulcers, usually coming in successive 
crops. While most frequent at the border of the tongue and the inside 
of the lips, they may be found upon any part of the mucous membrane 
of the mouth or the pharynx. There may be only half a dozen present, 
or the mouth may be filled with them. They are first of a yellowish 
colour, and on an average about one-eighth of an inch in diameter. By 
the coalescence of several smaller ones there may form patches of con- 
siderable size, sometimes nearly covering the lips. The older ulcers are 
apt to have a dirty grayish colour, and in places may look not unlike a 
diphtheritic membrane. The smaller ones are surrounded by a red areola, 
and when healing the margin is of a bright-red colour. Their appear- 
ance is often more like that of an exudation upon the mucous membrane 
than an excavation into it. The other symptoms are much the same as 
in catarrhal stomatitis, but usually of greater severity. The pain is par- 
ticularly intense, it being often difficult to induce children to take any- 
thing in the form of food. The tongue is frequently coated, but there is 
never the foul breath of ulcerative stomatitis. The duration of the dis- 
ease is from one to two weeks, and, if the child is in good condition, com- 
plete recovery takes place even without any special treatment. In badly 
nourished children the disease may last for two or three weeks; relapses 
may occur, and the condition may interfere very seriously with the child’s 
nutrition. 

Treatment.—This is the same as in catarrhal stomatitis, with the 
addition that to each one of the ulcers finely powdered burnt alum should 
be applied with a camel’s-hair brush. If this is not effective, the solid 
stick of nitrate of silver may be used. The ulcers will usually yield rap- 
idly to this treatment. In my experience, drugs given with the purpose 
of affecting the lesion in the mouth have been without benefit. 
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ULCERATIVE STOMATITIS. 


Ulcerative stomatitis is believed to occur only when teeth are pres- 
ent. It is characterized by an ulcerative process, beginning at the junc- 
tion of the teeth and the gum, and extending along the teeth; it occa- 
sionally involves other parts of the mouth, but never spreads beyond the 
buccal cavity. 

Etiology—A form of ulcerative stomatitis is produced by certain 
metallic poisons, especially mercury, lead, and phosphorus; but all these 
are now rare. Ulcerative stomatitis also occurs in scurvy; and it seems 
probable that an allied disturbance of nutrition, with spongy, swollen 
gums, precedes some other forms of ulcerative stomatitis. Bad surround- 
ings and improper food act as predisposing causes; for the disease is 
quite common in hospital and dispensary patients, although rare in pri- 
vate practice. Local causes of some importance are want of cleanliness 
of the mouth and teeth and the presence of carious teeth. Conditions 
which produce a lowered vitality of the gums act as a predisposing cause, 
and infection as an exciting cause of the disease. The constant clinical 
features of ulcerative stomatitis and the occasional occurrence of epi- 
demics indicate a specific cause.* 

Lesions.—The disease may begin at any part of the mouth, but most 
frequently upon the outer surface of the gum along the lower incisor 
teeth. From this point it extends behind the teeth, and from the in- 
cisors to the canines and molars, usually of one side only; but it may 
involve the entire gum of both jaws. From the gums the process may 
spread to the lips, affecting the fold of mucous membrane between the 
gum and the lip, and also to the inner surface of the cheek, especially 
opposite the molar teeth, where large ulcers often form. In neglected 
cases the disease may extend into the alveolar sockets, the teeth loosen- 
ing and falling out. The periosteum of the alveolar process may be in- 
volved, and even superficial necrosis of the jaw may occur, as has hap- 
pened in several cases that came under my observation. 

Ulcers similar in appearance may also be present in other parts of 
the mouth—i. e., on the soft palate or the tonsils, sometimes even when 
the gums are not involved. 

Symptoms.—The first things noticed are the very offensive breath 
and the profuse salivation. It is usually for one of these symptoms that 


* The most important bacteriological investigations of this disease are those of 
Bernheim and Pospischill (Jahrbuch ftir Kinderheilk., xlvi, 484). Of thirty cases 
studied, in all but two, both mild ones, they found two micro-organisms associated ; 
sometimes one and sometimes the other predominated. One was a fusiform bacillus 
often bent, with sharp ends, somewhat resembling the diphtheria bacillus but larger; 
it was stained by methyl blue and decolourized by Gram. The other was a spiral 
form. It is interesting to note that similar bacteria were found by Miller in carious 
teeth, and by Vincent in ulcero-membranous tonsillitis (see page 308). 
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the patient is brought for treatment. On inspection of the mouth, there 
are seen in the mild cases, swollen, spongy gums of a deep-red or purplish 
colour, which bleed at the slightest touch. There is a line of ulceration, 
usually along the incisor teeth, most marked in front, which may ex- 
tend to any or to all of the teeth; sometimes it affects only the gum 
along the molar teeth, the incisors escaping. At the junction. of the 
teeth and gum is seen a dirty, yellowish deposit, on the removal of which 
free bleeding takes place. The diseased parts are very painful, and the 
child cries and resists any attempt at examination. In the more severe 
cases and in those of longer duration the teeth are loosened, sometimes 
being so loose that they can be picked from the gum. There may be 
necrosis of the jaw, and even a loose sequestrum may be found. In 
these cases the ulceration along the gums is deeper, and there may be 
ulcers in the cheek opposite the molar teeth, or inside the lip. The 
swelling may be so great that the teeth are almost covered; this is seen 
particularly in the scorbutic form. The saliva pours from the mouth, 
adding greatly to the discomfort of the patient. Beneath the jaw are 
felt the large, swollen lymphatic glands, which are painful and tender to 
the touch, but show no tendency to suppurate. The tongue is somewhat 
swollen, and shows at the edges the imprint of the teeth; it has a thick, 
dirty coating. 

The disease is attended by little or no fever or other constitutional 
symptoms. The general condition of these patients is often poor, and 
there may be quite a marked cachexia. Other forms of stomatitis may be 
associated, and it should not be forgotten that the gangrenous form may 
follow. 

When not recognised or not properly treated, ulcerative stomatitis 
may last for months. When properly treated it tends in all recent cases 
to rapid recovery, usually in a few days. No deformity of the mouth 
is left, the only untoward results being shrinking of the gum, sometimes 
loss of some of the incisor teeth, and more rarely a superficial necrosis 
of the alveolar process. All these are quite uncommon. Ulcerative 
stomatitis can hardly be confounded with any other form, and not only 
should a diagnosis of the lesion be made, but the condition upon which 
it depends should, if possible, be discovered; scorbutus, particularly, 
should not be overlooked. 

Treatment.—The first thing to be done is to remove the cause. When 
dependent upon metallic poisoning the source should be discovered. 
Scorbutic cases should have the usual anti-scorbutic diet. Cleanliness of 
the mouth is of great importance, and this may best be accomplished by 
the use of peroxide of hydrogen diluted with from one to four parts of 
water. It should be followed by plain water, and repeated several times 
a day. In other cases an astringent solution of alum, five grains to the 
ounce, or a mouth-wash of chlorate of potash, three grains to the ounce, 
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may be employed. The only objection to the last mentioned is the pain 
which it usually produces. 

The specific. remedy for ulcerative stomatitis is chlorate of potash. 
The best method of administration is to give two grains, or one-half tea- 
spoonful of a saturated solution, largely diluted, every hour during the 
day for the first twenty-four hours and subsequently every two hours; 
when improvement occurs the dose may be still further reduced. 
Marked benefit is usually seen in one or two days even in cases that have 
lasted for several weeks. If the case does not yield readily to this treat- 
ment there is probably disease at the roots of the teeth, and when loose 
these should be removed, and the jaw examined to see if there is necro- 
sis. Occasionally when there is no disposition to heal, the shreds of 
necrotic tissue should be carefully removed, and burnt alum or nitrate 
of silver applied. 

The constitutional and dietetic treatment in all these cases should 
be the same as that employed in scurvy—i. e., plenty of fruit, fresh vege- 
tables, and sometimes the internal administration of mineral acids, espe- 
cially aromatic sulphuric acid. Iron is indicated in most of the cases. 

Ulceration of the Hard Palate.—This is usually seen in the first few 
weeks of life, but may occur in any child suffermg from marasmus. The 
primary cause may be the injury inflicted in cleansing the mouth. In 
other cases it is due to the friction of the rubber nipple, or something 
else which the child is allowed to suck. In still others it is apparently 
produced by the habit of tongue-sucking frequently observed in these 
young infants. The appearances are quite characteristic: there is found, 
rather far back upon the hard palate, usually in the middle line, a super- 
ficial ulcer, from a fourth to a half inch in diameter. There are no signs 
of acute inflammation. Thrush may coexist, but it has no relation to 
the production of the disease. Spontaneous recovery usually occurs in 
from one to three weeks, provided the cause can be removed. In children 
suffering from marasmus these ulcers are very intractable, and in many 
instances their cure is practically impossible. It is therefore especially 
important to prevent, if possible, their formation by care in cleansing the 
mouth, and in avoiding the other causes referred to. When ulcers have 
appeared they should be treated as cases of herpetic stomatitis. 


THRUSH. 
Synonyms: Sprue; German, Soor; French, Muguet. 


Thrush is a parasitic form of stomatitis characterized by the appear- 
ance upon the mucous membrane, usually of the tongue or of the cheeks, 
of small white flakes or larger patches. It is common in infants of the 
first two or three months, and in all the protracted exhausting diseases 
of early life. 
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Etiology.—The exact class to which the vegetable parasite which 
produces thrush belongs has not yet been definitely settled. Robin’s opin- 
ion was long accepted that it was the oidiwm albicans; the view of Gra- 
witz, that it is the saccharomyces.albicans, is now more generally adopted. 
If a little of the exudate from the mouth is placed upon a slide and 4 
drop of liquor potasse added, the structure of the fungus is readily seen. 
With the low power of the microscope there can be made out fine threads 
(the mycelium) and small oval bodies (the spores). With a high power 
the threads can be seen to 
be made up of a number of 
shorter rods, at the ends of 
which the spore formation 
takes place (Fig. 53). The 
mycelium is produced from 
the spores. The spores of 
this fungus are of very com- 
mon occurrence in the at- 
mosphere. It is difficult or 
impossible for thrush to de- 
velop upon a healthy mucous 
membrane. Its growth is 
favoured by slight abrasions, 
such as are often produced 
by rough methods of cleans- 
ing the mouth; also by catar- 
thal stomatitis, a scanty salivary secretion and want of cleanliness. The 
fungus may grow in a medium of any reaction, but best in one which 
is slightly alkaline or neutral. The nature of the process which it pro- 
duces is in all probability a sugar fermentation, the acid reaction of the 
mouth being the result of the growth rather than its cause. Infection 
may come from another patient by means of a rubber nipple or a cloth 
which has been used for the infected mouth, from the nipple of the 
nurse, or directly from the air. The disease is an exceedingly common 
one in foundling asylums, in all places where many young infants are 
crowded together, and where cleanliness of mouths, bottles, etc., is 
neglected. It is especially frequent in children suffering from malnutri- 
tion, marasmus, or other wasting diseases, and in those who have hare- 
lip, or any deformity of the mouth. 

Lesions.—According to Forchheimer, the spores lodge between the 
epithelial cells and gradually separate the different layers. This occurs 
before the formation of the white pellicle. Later the disease spreads on 
the surface of the mucous membrane, and also penetrates the deeper 
structures. It may invade the blood-vessels and cause thrombosis or 
even be carried to distant parts. Although the saccharomyces albicans 
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is commonly found upon flat epithelium, its growth is not confined to it. 
It usually begins at many distinct points upon the mucous membrane, 
and gradually spreads until coalescence takes place; a continuous mem- 
brane may be thus formed. No pus is produced by the process. 

The usual seat is the tongue, the inside of the cheeks, and the hard 
palate, but not infrequently it involves the lips, the tonsils, the pillars of 
the fauces, and the pharynx. Further extension in the digestive tract 
than this is rare, although the stomach, and even the intestines, may be 
invaded. I have seen it but once or twice in the cesophagus and never 
in the stomach, and I know of but two reported cases in this country in 
which thrush has been found there. Cases involving the oesophagus and 
the stomach appear from reports to be much more common in Europe. 
In three cases in the Babies’ Hospital the saccharomyces albicans has 
been found in the lungs of infants suffering from broncho-pneumonia. 

Symptoms.—The essential symptoms of thrush are the appearance 
upon the mucous membrane of the mouth—usually beginning upon the 
tongue or the inner surface of the cheek—of small white flakes which 
resemble desposits of coagulated milk, but which differ from them in the 
fact that they can not be wiped off. If forcibly removed, they usually 
leave a number of bleeding points. There may be only a few scattered 
patches, or the mouth and pharynx may be covered. The mouth is gen- 
erally dry, the tongue coated; food may be refused on account of pain, 
and there may be some difficulty in swallowing. The other symptoms 
depend upon the conditions with which the thrush is associated. 

Diagnosis.—This is rarely difficult. The deposit may be mistaken for 
coagulated milk, but is distinguished by the features just mentioned. 
When existing upon the pharynx and fauces it has been confounded with 
diphtheria, although this mistake can hardly be made if all the facts 
of the case are taken into consideration—the age of the patient, the in- 
volvement of the lips and tongue, the dry mouth, the absence of glandu- 
lar enlargement, etc. In any case of doubt the examination of the de- 
posit under the microscope at once reveals its true nature. 

Prognosis.—Thrush is not in itself a dangerous disease, except in the 
very rare instances where it may obstruct the cesophagus, and this can 
hardly occur except in a condition of exhaustion which is necessarily 
fatal. Ina feeble and delicate infant, thrush may be a serious complica- 
tion by interfering with the taking of sufficient nourishment. With 
proper treatment most of the cases involving only the mouth are readily 
cured. 

Treatment.—Thrush may be prevented in almost every case by due 
attention to cleanliness of the mouth, rubber nipples, bottles, cloths, ete. 
All rubber nipples should be kept in a solution of borax or salicylate of 
soda, and the child’s mouth should be cleansed several times a day. On 
no account should a feeding-bottle be passed from one child to another. 
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In the treatment of the disease the essential things are cleanliness, 
and the use of some mild antiséptic mouth-wash. The best routine treat- 
ment is to cleanse the mouth carefully after every feeding or nursing 
with a solution of borax or bicarbonate of soda, and to apply twice 
a day a 1-per-cent solution of formalin. Occasionally better results fol- 
low the use of nitrate of silver, a 3-per-cent solution applied twice daily. 
All application should be carefully made, so as not to injure the epi- 
thelium. The best method of cleansing is by the finger wrapped in 
absorbent cotton, or by a swab. Applications to be especially avoided are 
those mixed with honey or any syrup. In several hospital cases the dis- 
ease seemed to be prolonged by the irritation of the rubber nipple of the 
feeding-bottle. In such it has been our practice to feed by gavage for 
two or three days, as all cases improved much more rapidly when this 
was done. 


GONORRHGAL STOMATITIS. 


There has been described by Dohrn and Rosinski a form of stomatitis 
in the newly born, due to a gonorrhceal infection. This is not likely to 
take place unless the epithelium has been removed. The infection in all 
cases occurred from the mother. The lesion consists in the formation of 
yellowish-white patches upon the tongue or hard palate—regions in 
which the epithelium is liable to be injured by rough attempts at cleans- 
ing the mouth. There may be other evidences of gonorrhceal infection, 
especially ophthalmia. The diagnosis rests upon the discovery of the 
gonococcus in the exudate. In all the cases cited the general health was 
not affected, and recovery followed in the course of a week or ten days. 

The treatment consists in thorough cleanliness and in the application 
of a saturated solution of boric acid, as in thrush. : 


SYPHILITIC STOMATITIS. 


The buccal symptoms of hereditary syphilis are important both from 
a diagnostic and therapeutic standpoint. The most frequent lesions are 
fissures, ulcers, and mucous patches. Fissures are found upon the lips, 
most frequently at the angle of the mouth, and are usually multiple. 
They may be quite deep and cause frequent hemorrhages. Mucous 
patches are superficial ulcers developing from papules which form upon 
the mucous or muco-cutaneous surfaces. In cases of acquired syphilis 
in children the primary sore may be seen upon the tongue, the lip, or the 
tonsil. All these symptoms are more fully considered in the chapter on 
Syphilis. 

DIPHTHERITIC STOMATITIS. 

In severe cases of diphtheria the membrane is found not only upon the 

pharynx and tonsils, but. it may appear anywhere upon the buccal mucous 
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membrane or the lips. It is questionable whether the diphtheritic pro- 
cess ever begins in the mucous membrane ~of the mouth, or is ever 
limited to this part. In my own experience diphtheritic stomatitis has 
always been associated with deposits upon the tonsils and pharynx. It 
is seen only in the severest cases, and in those which, from other con- 
ditions present, are almost necessarily fatal. Bearing in mind the above 
points, it can hardly be mistaken for any other variety of stomatitis, 
although not infrequently the mistake is made of regarding as diph- 
theritic, cases of herpetic stomatitis in which the ulcers have coalesced. 
The treatment, so far as the mouth is concerned, consists in cleanliness 
by frequent gargling or syringing with a saturated solution of boric acid 
Forcible removal of the membrane is not to be advised. 


GANGRENOUS STOMATITIS—NOMA. 


Synonym: Cancrum oris. 


The term noma is used to designate all forms of spontaneous gan- 
grene occurring in children, which involve mucous membranes or muco- 
cutaneous orifices. The most frequent situation being the mouth, noma 
and gangrenous stomatitis are often used synonymously. Noma may, 
however, affect the nose, external auditory canal, vulva, prepuce, or anus. 
It is a rare disease, and usually terminates fatally. 

Etiology.— Noma is seldom seen outside of institutions for children, 
where small epidemics are not uncommon. It is usually secondary to 
some of the infectious diseases, most frequently following measles, and 
next to this scarlet fever, typhoid, or whooping-cough. While it may 
occur at any age, most of the cases are in children under five years, and 
in those of poor general condition. Noma seldom attacks parts previ- 
ously healthy. In the mouth it may be preceded by catarrhal, or more 
often by ulcerative stomatitis; in the auditory canal, by a chronic otitis 
media. ‘There seems little doubt that the disease is contagious. In 
1899 I saw five cases in a single ward, all beginning in the auditory 
canal, which were apparently produced by the use of the same syringe to 
clean the ears without proper disinfection. All these children were suf- 
fering from whooping-cough at the time. 

The results of bacteriological studies of noma are not uniform nor 
as yet conclusive. In the gangrenous tissue pyogenic cocci and putre- 
factive bacteria are usually abundant. In the border zone, and extend- 
ing into the adjacent healthy tissue, bacilli have been found which are 
regarded by Babes, Bartels, Schmidt, and others as the specific organism 
of the disease, although they do not altogether agree in their descrip- 
tions. In cases reported by Freymuth, Petruschky, and in one of my 
own, bacilli closely resembling, if not identical with, diphtheria bacilli 
were found. Others have ascribed the disease to streptococci. It is not 
improbable that more than one micro-organism, or even other agents, 
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may under certain conditions have the power of causing this form of 
gangrene. 

Lesions.—The process is one of slowly spreading gangrene. In most 
of the cases there are thrown out inflammatory products in quite large 
amount, but there is little or no tendency to limitation of the disease. 
This usually advances steadily until death occurs. In a small number of 
cases a line of demarcation finally forms, and the slough separates, leav- 
ing a large area to be partially filled in by granulation and cicatrization. 
Other infectious processes are liable to accompany the disease, particu- 
larly broncho-pneumonia. 

Symptoms.—The constitutional symptoms are not usually severe 
until the local disease has existed for several days. Then those of 
marked prostration and sepsis develop, sometimes quite rapidly. The 
temperature is usually elevated to 102° or 103° F., and sometimes to 
104° or 105° F. There are dulness, apathy, feeble pulse, muscular re- 
laxation, and very often diarrhea. Before death the temperature may 
be subnormal. 

Of the local symptoms, often the first to attract attention is the odour 
of the breath; sometimes it is the dusky spot on the cheek or lip. On 
examination of the mouth, there usually is found upon the gum or inside 
of the cheek a dark, greenish-black necrotic mass, surrounded by tissues 
which are swollen and cedematous, so that the cheek or lips may be 
two or three times their normal thickness. Externally the parts are 
tense and brawny from the swelling, this infiltration always extending 
for some distance beyond the gangrenous part. As the process extends, 
the teeth loosen and fall out; there may be necrosis of the alveolar pro- 
cess of the jaw and perforation of one or both cheeks or lower lip. Ex- 
tensive sloughing of the face may take place, usually upon one side, 
sometimes upon both, giving the patient a horrible appearance, as shown 
in Fig. 54. In this patient the process began in the right cheek, subse- 
quently involving the left; perforation occurred in both cheeks, and 
before death a large part of the face was gangrenous. The odour from 
a severe case is very offensive, and, in spite of all efforts at disinfection, 
it may fill the ward or even the house. Pain is rarely severe, and in many 
cases it is absent. Extensive hemorrhages are rare. 

T have notes of seven cases in which noma affected the ear, being 
preceded by chronic otitis media in every instance. The disease began 
in the deeper structures of the canal, the first symptom noticed usually 
being a nodular swelling just beneath the ear, crowding the lobe upward. 
Shortly afterward there appeared the dirty brown discharge with a gan- 
grenous odour; later, the gangrenous circle surrounding the meatus. 
This gradually extended, until in some cases the whole side of the face 
and head were involved. A probe could readily be passed into the cra- 
nial cavity. All these cases ended fatally. 
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The usual duration of the disease is from five to ten days. If recov- 
ery takes place, there is first seen a line of demarcation ; then the slough 
is thrown off, and granulation and cicatrization begin, but require a long 
time, usually leaving an unsightly deformity. 

The prognosis is grave, about three-fourths of the cases proving 
fatal. The results depend not only upon the disease itself, but upon 
the condition of the patient with which it is associated. 


Fig. 54.—Gangrenous stomatitis, following measles. (From a photograph lent by 
Dr. Henry Moffat.) 


Gangrenous stomatitis can hardly be mistaken for any other form of 
disease occurring in the mouth, and early recognition is of great impor- 
tance, since only early treatment is likely to be successful. 

Treatment.—Much can be done to prevent the disease by careful 
attention to all the milder forms of stomatitis, particularly to the ulcera- 
tive variety. Frequent and thorough cleansing of the mouth in all acute 
infectious diseases is a part of the treatment which is too often neglected. 
This should be a matter of routine in every severe illness in a young 
child. Recognising the malignant nature of gangrenous stomatitis, its 
treatment should be radical from the very outset. Of the measures 
which have been proposed, that which seems to offer the best chance of 
arresting the process is excision with cauterization. This should be 
done under anesthesia. In excising, one should go some distance into 
tissues apparently healthy, for the reason that the process has always 
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advanced farther in the subcutaneous tissues than in the skin. The 
edges of the wound should then be thoroughly cauterized, best by the 
Paquelin cautery. Of the other means employed, the use of strong car- 
bolic acid immediately followed by alcohol is probably the best. This is 
to be used after excising, or curetting the necrotic tissue. Cases have 
been reported in which the use of anti-streptococeus serum, and also the 
diphtheria antitoxin, have appeared to arrest the disease. The mouth 
should be kept as clean as possible by the use of peroxide of hydrogen. 
The general treatment should be supporting and stimulating. As the 
possibility of contagion exists, every case should be isolated. 


CHAPTER. IT. 
DISEASES OF THE PHARYNX. 
ACUTE PHARYNGITIS. 


AcutsE pharyngitis may exist as a primary disease, or with any of the 
infectious diseases, particularly scarlet fever, measles, diphtheria, or 
influenza. Secondary pharyngitis will be considered in connection with 
these different diseases. 

Certain children have a constitutional predisposition to attacks of 
acute pharyngitis, and contract it upon the slightest provocation. In 
some of them there is a strongly marked rheumatic diathesis. Attacks 
of acute pharyngitis often follow exposure. In many cases they are 
associated with acute disturbances of digestion. All of. the above 
causes probably act by producing local and general conditions favour- 
able to the development of micro-organisms already present in the 
mouth. They are cases of auto-infection. The bacteria most frequently 
associated with severe attacks are streptococci, less frequently staphylo- 
cocci and pneumococci. 

In acute catarrhal pharyngitis the inflammation may involve the en- 
tire mucous membrane of the tonsils, fauces, uvula, posterior and lateral 
pharyngeal walls, or any part of it. It may exist alone, or in connection 
with a similar inflammation in the rhino-pharynx or in the larynx. In 
the beginning there is seen an acute erythematous blush, usually involv- 
ing the entire pharynx. This may entirely subside after twenty-four 
hours, or it may be followed by the usual changes of acute catarrhal in- 
flammation—dryness, swelling, and cedema. Later there is increased 
secretion of mucus, and finally there may be muco-pus. Occasionally 
slight hemorrhages are present. 

There is pain at the angle of the jaws, which is increased by swallow- 
ing, also a sensation of dryness and roughness in the pharynx, and often 
an irritating cough. There may be slight swelling of the neighbouring 
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lymphatic glands. The constitutional symptoms in young children are 
often severe. Not infrequently there is a sudden onset with vomiting, 
and a rise of temperature to 102° or even 104° F. These symptoms are 
usually of short duration, frequently less than twenty-four hours, and in 
two or three days the patient may be entirely well. In other cases the 
pharyngitis may be accompanied or followed by laryngitis. 

Acute primary pharyngitis is to be distinguished from scarlet fever, 
measles, and influenza. A positive diagnosis from scarlet fever is im- 
possible until a sufficient time has elapsed for the eruption to appear, 
and the patient should be closely watched for the first sign of this. 
If scarlet fever is prevalent, a child with the symptoms of severe phar- 
yngitis should at once be isolated while waiting for the diagnosis to be 
settled. There is commonly less difficulty in excluding measles because 
of the presence of Koplik’s sign on the buccal mucous membrane, and 
the accompanying catarrh of the eyes and nose. Influenza is recognised 
only by the greater severity of the constitutional symptoms and the prev- 
alence of an epidemic. 

The first step in the treatment of acute pharyngitis is to open the 
bowels freely by means of calomel, castor oil, or magnesia. The child 
should be kept in bed, and the diet should be fluid, or, in the case of 
infants, the amount of food should be much reduced. Pieces of ice may 
be swallowed frequently for the relief of pain and thirst. Internally 
there may be given two grains of phenacetine every four hours to a child 
of three years. It is important at the outset to induce free perspira- 
tion. The disease is not serious, and the indications are to make the 
child as comfortable as possible during the short attack. I have seen 
but little benefit from the use of aconite, although for years I saw it 
used as a routine treatment. 

UVULITIS. 


Acute inflammation of the uvula, with swelling and cedema, occurs as 
a part of the lesion in acute pharyngitis. In rare instances the uvula 
may be the principal or the only seat of inflammation. Huber (New 
York) has reported two cases, one of which is unique. An infant ten 
months old was apparently well until two hours before it was seen, when 
there was noticed a constant irritating cough, accompanied by consider- 
able gagging. Later there could be seen in the mouth a prominent red 
mass, the enlarged and elongated uvula. It was accompanied by parox- 
ysms of cough, which interfered both with nursing and deglutition. The 
general symptoms were quite alarming. The uvula was found to be fully 
one inch long and half an inch wide, red and cedematous; in other 
respects the throat was normal. The symptoms were relieved by multiple 
needle punctures and the use of ice. In such conditions the greatest 
relief is often afforded by the application of adrenalin, or its use as a 
spray or gargle. 
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ELONGATED UVULA. 


Probably this is primarily a congenital condition. It is increased by 
repeated attacks of acute or subacute inflammation. The degree of 
elongation varies in different cases; in some it may reach an inch in 
length. According to Bosworth, only the mucous membrane is involved 
in the elongation. The symptoms are those of local irritation, espe- 
cially a cough upon lying down, and the sensation of a foreign body in 
the pharynx. In some cases it may be a reflex cause of asthma, or, more 
frequently, of catarrhal spasm of the larynx. The diagnosis is very 
easily made by inspecting the throat. The treatment consists in grasping 
the tip of the uvula with forceps and cutting off the excess with the 
scissors, or a uvulatome. Care should be taken not to cut off too much 
of the uvula, or severe hemorrhage may occur. 


RETRO-PHARYNGEAL ABSCESS. 


Two distinct varieties are seen: (1) the so-called idiopathic abscesses 
which belong to infancy, and (2) abscesses secondary to caries of the cer- 
vical vertebree. 

RETRO-PHARYNGEAL ABSCESS OF InFANCY.—AII of the later investi- 
gations regarding this disease go to show that primarily it is not a cellu- 
litis, but a suppurative inflammation of the lymph nodes (lymphatic 
glands) with a surrounding cellulitis. Jules Simon has described the 
retro-pharyngeal lymph nodes as forming a chain on either side of the 
median line between the pharyngeal and the prevertebral muscles. These 
nodes are said to undergo atrophy after the third year, and in some cases 
to disappear entirely. Retro-pharyngeal abscess—or more properly retro- 
pharyngeal lymphadenitis, since the process does not invariably go on to 
suppuration—is probably never primary, but secondary to infectious 
catarrhs of the pharynx, and is set up by the entrance of pyogenic bac- 
teria, usually the streptococcus. Its pathology is the same as the more 
frequent suppurative inflammation of the external cervical lymph nodes, 
with which it is sometimes associated. Usually only a single node is 
involved, but sometimes two or three are affected, and these may be 
situated upon opposite sides. I have seen retro-pharyngeal lymph- 
adenitis so severe as to give rise to marked local symptoms, although it 
did not go on to suppuration. This is rare; Kormann’s observations, 
however, show that swelling of these glands in diseases of the mouth and 
throat is very much more common than is generally supposed. Similar 
abscesses from suppurative inflammation of other lymph nodes in the 
neighbourhood of the pharynx may occur. I have seen one situated be- 
tween the epiglottis and the base of the tongue. 

Etiology.—These cases almost invariably occur in infancy. Fully 
three-fourths of those that have come under my observation have been in 
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patients under one year. Bokai (Buda-Pesth) reports that of sixty cases 
observed, forty-two occurred during the first year, eleven during the sec- 
ond year, and only seven at a later period. The primary disease is usu- 
ally a severe rhino-pharyngitis, or an attack of epidemic influenza, but 
rarely it occurs as a sequel of scarlet fever or measles. In six hundred 
and sixty-four cases of scarlet fever, Bokai noted retro-pharyngeal ab- 
scess in seven cases. After measles it is even more rare. Retro-pharyn- 
geal abscess usually occurs in winter or spring, on account of the preva- 
lence of the diseases upon which it depends. It is seen in children pre- 
viously robust, but more often in those who are delicate and who in con- 
sequence are prone to severe catarrhal affections. 

Symptoms.—The early symptoms in most cases are merely those of an 
ordinary rhino-pharyngeal catarrh. After this has subsided the tem- 
perature may remain slightly elevated, often for a week or more, before 
local symptoms are noticeable. Sometimes, without any distinct history 
of previous catarrh, there are seen quite high temperature, from 102° to 
104° F., loss of flesh, and prostration. A careful examination may be 
required, and sometimes observation for a day or two, before the expla- 
nation of these constitutional symptoms is discovered. In other cases 
the early constitutional symptoms are so slight as to escape notice, and 
the physician is summoned on account of the local symptoms, usually 
the dyspnea, which in a short time may assume an alarming character. 
The duration of the inflammatory process before abscess forms is gen- 
erally five or six days, but it may be several weeks. The temperature is 
invariably elevated, usually from 100° to 103° F.; occasionally it may be 
104° or 105° F., with symptoms of prostration seemingly out of all pro- 
portion to the local disease, but which are to be explained by the tender 
age and feeble resistance of the patient. 

The first local symptom may be a sudden attack of dyspnoea severe 
enough to cause asphyxia. This is due to the pressure forward of the ab- 
scess which encroaches upon the opening of the larynx. Usually before 
it occurs the breathing is noisy, especially during sleep, and on account 
of the obstruction to nasal respiration the patient breathes with the 
mouth open. The mouth may be dry, or there may be a copious secretion 
of pharyngeal mucus. The dyspnoea is in most cases greater on inspira- 
tion, and in some it is noticed only then, expiration being normal. The 
dyspneea is sometimes increased by attempts at swallowing. The degree 
to which deglutition is interfered with depends upon the size and the 
position of the tumour. It is more difficult when the tumour is low 
down. The child may find it impossible to swallow, and in consequence 
may refuse to nurse; or the difficulty in nursing may depend upon the 
nasal obstruction. Sometimes there is regurgitation of food through the 
nose or mouth. The voice is usually nasal. Generally there is no hoarse- 
ness, but a peculiar short ery which is quite characteristic. There may be 
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complete aphonia; often there is a short, dry cough. Ih many of the 
cases a tumour is to be seen externally, just below the angle of the jaw 
and in front of the sterno-mastoid muscle; exceptionally this may be 
more prominent than the internal swelling. The head is thrown back in 
order to relieve the pressure upon the larynx, and is held somewhat rig- 
idly. In one or two cases I have noticed torticollis as an early symptom. 

A positive diagnosis is made by an examination of the throat. On in- 
spection there is seen a distinct bulging of the lateral wall of the phar- 
ynx, usually a little above the base of the tongue. The swelling may be 
so great as to crowd the uvula to one side and nearly fill the pharynx. 
It is rarely if ever in the median line. There is usually redness of the 
mucous membrane and cedema of the uvula and of the adjacent parts. 
On digital examination the swelling is made out even better than by in- 
spection. It may be situated so low down as not to be visible at all. In 
the early stage there may be felt only a localized induration or a some- 
what diffuse swelling, but by the time the swelling is large enough to 
produce marked symptoms, fluctuation can generally be discovered. 

Prognosis.—When left to itself the abscess may open into the phar- 
ynx, the pus being swallowed or expectorated. The cavity may close rap- 
idly by granulation, and in a few days the patient be entirely well; or the 
abscess may refill. It is rare for much burrowing to occur. In young or 
very delicate infants the constitutional symptoms may be so severe that 
the child continues to fail even after the evacuation of the abscess, and, 
gradually sinking, dies usually from broncho-pneumonia. In other chil- 
dren a fatal result is generally due to the fact that the disease was not 
recognised. 

Death may occur from asphyxia due to pressure upon the larynx, 
to cedema of the glottis, or from rupture of the abscess into the air 
passages, especially if this occurs during sleep. Carmichael, Bokai, and 
others have reported deaths from ulceration into the carotid artery, or 
one of its large branches. Carmichael’s patient was only five weeks old. 
The general mortality is from five to ten per cent; many deaths are 
owing to a failure to make the diagnosis. Gautier has collected ninety- 
five cases, with forty-one deaths. In my experience death has most fre- 
quently resulted from late broncho-pneomonia; in one case it was due to 
a secondary retro-cesophageal abscess. 

Diagnosis.—Retro-pharyngeal abscess is*to be suspected if in an 
infant there is difficulty in swallowing, noisy dyspnoea, mouth-breathing, 
and the head drawn backward. A positive diagnosis is possible only by 
a digital examination of the pharynx. The mistake most often made 
is, that the physician, called to a young child suffering from great 
dyspneea, has jumped at a diagnosis of laryngeal stenosis, and forth- 
with performed tracheotomy or intubation, without taking the trouble 
to get the history or to make a careful examination of the pharynx. 
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Many such cases are reported in which the child has died during the 
operation or immediately afterward, the autopsy first revealing the 
nature of the disease. A sudden attack of dyspncea like that caused 
by the rupture of an abscess might be produced by the lodgment of a 
foreign body in the pharynx or larynx. A digital examination would 
aid in the diagnosis. I once saw in an infant a sarcoma of the pharyn- 
geal lymph glands which gave an external and internal tumour exactly 
like that of a retro-pharyngeal abscess. 

Treatment.—Before the abscess has pointed, hot applications should 
be made to the throat to relieve the symptoms and to hasten the forma- 
tion of pus, since resolution is not to be expected. Spontaneous opening 
should never be waited for, on account of the danger of the rapid devel- 
opment of serious symptoms from pressure or cedema, or of suffocation 
from an opening into the air passages, especially during sleep. 

As soon as the diagnosis is made the case should be carefully watched, 
and as soon as well-marked fluctuation is detected, the pus should be 
evacuated. External incision has its advocates, and in a few cases, when 
the tumour is chiefly external, it offers some advantages; but as a 
routine operation the internal opening is, to my mind, much to be pre- 
ferred. In opening through the mouth the patient should be seated in 
an upright position and the head firmly held. The introduction of a 
mouth-gag may cause asphyxia; but a tongue depressor may be used, 
and a bistoury which has been guarded to its point plunged into the 
abscess at its thinnest portion and the incision made toward the median 
line. The head should then be bent forward, to allow the pus to escape 
through the mouth. It is well to insert the finger into the cavity and 
break down any septa; for after a simple puncture the abscess may 
refill. Incision, although usually easy, in some cases may be quite diffi- 
cult on account of the swelling and the small pharynx of the infant. For 
the past few years I have adopted the plan of opening these abscesses 
with the finger nail, a procedure simple, efficient, and free from danger. 
While the patient is held as above described, the wall of the abscess is 
perforated where it points, by the nail of the forefinger which has been 
sharpened to a cutting point. I have seldom seen a case in which this 
was difficult. The amount of pus evacuated is from one drachm to half 
an ounce. In the majority of cases no after-treatment is required. The 
relief of the dyspncea and dysphagia is immediate, and recovery rapid. 

ReTRO-PHARYNGEAL ApscEess FRoM Porr’s Dispass.—This form is 
rare in comparison with that just described, and under three years of age 
it is extremely so. These abscesses are usually larger, and the amount of 
pus contained may be from four to eight ounces. They form very much 
more slowly, often lasting for months, and as with other secondary ab- 
scesses, the constitutional symptoms are seldom severe. The swelling 
is frequently in the median line, and is not so circumscribed as in the 
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idiopathic cases. The pus often burrows along the spine for several 
inches. 

The symptoms of Pott’s disease of the cervical region are usually 
present for several months before the appearance of the abscess. Some- 
times the abscess precedes the deformity, and it may be the first intima- 
tion of the existence of bone disease. The local symptoms resemble 
those of the idiopathic cases, but they develop more slowly, and sudden 
attacks of fatal asphyxia are very rare. External swelling is usually 
seen, and it may be quite large, extending almost from one ear to the 
other, forming a distinct collar. -On digital exploration there may be 
found an irregularity of the anterior surface of the cervical vertebra, 
and occasionally a marked angular prominence. 

When left to themselves these abscesses may open externally in front 
of the sterno-mastoid muscle just below the jaw, sometimes nearly as low 
as the clavicle; they may rupture internally into the pharynx, the cesoph- 
agus, or the air passages; or they may burrow a long distance in front 
of the spine. Death may result from pressure upon the larynx, or from 
rupture into the larynx, trachea, or pleura; all these, however, are rare. 
The abscesses not infrequently refill after they are evacuated, and occa- 
sicnally a discharging sinus is left for many months. 

Treatment.—These abscesses should be opened as soon as they are 
large enough to give rise to local symptoms. The external incision just 
in front of the sterno-mastoid muscle is generally to be preferred to 
opening through the mouth, since it gives better drainage, and the after- 
treatment is more easily carried on; and a sinus opening externally is 
less objectionable than one opening into the pharynx. 
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This is a very common condition and one much neglected by the 
general practitioner. It is the source of more discomfort and the origin 
of more minor ailments than almost any other pathological condition of 
childhood. 

There is a mass of lymphoid tissue situated at the vault of the phar- 
ynx which in structure closely resembles the tonsils. It is often spoken 
of as the “ pharyngeal tonsil.” Like the faucial tonsils, this may become 
greatly hypertrophied, so as to form a tumour large enough to fill the 
rhino-pharynx completely. These tumors have a broad attachment 
which is sometimes more to the roof, and sometimes more to the poste- 
rior wall of the pharynx. The term adenoid vegetations was given to 
them by Meyer, who first described them in 1868. In infancy these 
growths are soft, vascular, and spongy; in older children they become 
firm, dense, and more fibrous. Their appearance is well shown in Fig. 
55. Adenoid vegetations are associated with hypertrophy of the faucial 
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tonsils in about one-third the cases. Growths large enough to cause 
decided nasal obstruction may in time produce changes in the facial 
bones amounting to positive deformity. The bony palate is dome- 
shaped or even acutely arched; the dental arch of the upper jaw be- 


Fig. 55.—Adenoid vegetations, natural size. 


(1) From child eight months old; (2) from child twenty-two months old; (38) from child 
two and one half years old; (4) from child two and one half years old; (5) from child three 
years old. With the exception of (5) all were removed with a single sweep of the curette. 

Although the growths represented are somewhat larger than the average for the ages men- 
tioned, just such ones are constantly met with in practice. 


comes almost V-shaped. Deformities of the thorax also occur, which 
will be described with the Symptoms. 

Etiology—The constitutional condition described elsewhere as 
“lymphatism,” sometimes called the status lymphaticus, is the one with 
which adenoid growths are very frequently associated. Very often, how- 
ever, they are the most marked manifestation of the condition. I have 
frequently known every one of a large family of children to be affected, 
and often the parents have suffered from the same disease. There can 
be no doubt regarding the influence of heredity in the production of 
adenoids. In many cases they are congenital. Rachitie children are 
somewhat oftener affected than others, but no connection with syphilis 
has been traced. Much interest has lately been awakened regarding the 
relation of adenoid growths to tuberculosis. Of 945 cases collected by 
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Lewin in which specimens of adenoids were examined, tuberculosis was 
present in 5 per cent. Though this proportion is no doubt much higher 
than will be found in private practice, the fact is an important one; 
for it is highly probable that this is the channel of infection in not a 
few cases of tuberculous meningitis. Adenoids are most common in 
damp, changeable climates. Their first symptoms often follow an attack 
of measles, scarlet fever, or diphtheria. The repeated head colds are 
more often a result than a cause of the condition. 

Symptoms.—The symptoms of adenoid growths are usually first no- 
ticed when children are from eighteen months to three years old; but 
they may be present almost from birth. I have in several instances seen 
them to a marked degree in infants only a few months old. The symp- 
toms generally increase in severity as age advances, being always better in 
summer and worse in winter, until the age of six or seven is reached. 
The chief symptoms are those which relate to (1) chronic rhino-pharyn- 
geal catarrh, (2) mechanical obstruction, (3) deafness, (4) general 
malnutrition and anemia, (5) reflex nervous phenomena. 

The rhino-pharyngeal catarrh shows itself by a persistent nasal dis- 
charge, frequently recurring acute attacks, or head colds, during the 
entire winter season. In susceptible children these attacks are often the 
beginning of a bronchitis, which may keep a young child indoors almost 
the entire winter. 

The obstructive symptoms are inability to blow the nose, mouth- 
breathing constantly or only during sleep, and a nasal voice. The 
difficulty in breathing is increased when the child lies upon the 
back. In consequence of this, children sleep in all sorts of positions— 
lying upon the face, sometimes upon the hands and knees, and often toss 
restlessly about the crib in the vain endeavour to find some position in 
which respiration is easy. The attacks of dyspneea at night may amount 
almost to asphyxia, and are the explanation of many of the so-called 
night-terrors from which children suffer. When the obstruction has 
existed from infancy there are often deformities of the chest; these are 
most marked in rachitic subjects. The most frequent one consists in 
deep lateral depressions of the lower part of the chest, with a promi- 
nence of the sternum—the familiar pigeon-breast (Fig. 56). The de- 
formity is due to interference with pulmonary expansidn. 

Some impairment of hearing exists in a large proportion of the cases. 
Blake (Boston) found this to be true in 39 out of 47 cases examined ; 
in 35 of these marked improvement in the hearing followed removal 
of the adenoid growths. Deafness may be due to tubal catarrh or to 
otitis. Often a history is given of several attacks of suppurative otitis. 

The reflex symptoms associated with adenoid growths are many. 
One of the most important is catarrhal spasm of the larynx, or the famil- 
iar spasmodic croup. In my experience the majority of young children 


3009 DISEASES OF THE DIGESTIVE SYSTEM. 


who are subject to such attacks have adenoids, the removal of which 
is frequently followed by their complete cessation. ‘The crowing attacks 
of newly born infants are believed by Eustace Smith always to depend 
upon adenoids. I have not been able to satisfy myself upon this point. 
Other respiratory symptoms associated with adenoids are intractable 
coughs, frequently of a spasmodic character, without bronchial symptoms 
or signs; and persistent hoarseness, lasting for months or even years, 
and recurring every cold season. Both these conditions are often cured 
by the removal of the adenoids after all other treatment has been with- 


Fic. 56.—Pigeon-breast due to adenoids of the pharynx. 


out effect. To these growths bronchial asthma also is very frequently 
due. Their relation to incontinence of urine is often an intimate one; 
the two coexist in a large number of patients, and in a certain num- 
ber removal of the adenoids cures the incontinence. Headaches are very 
common; stammering may be present; chorea and even epileptiform 
seizures have been attributed to adenoids, although I have never seen 
either. 

The general health of patients suffering from adenoids may be im- 
paired from lack of oxygen due to obstructed respiration, from loss of 
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sleep, and from confinement to the house, necessitated by attacks of 
bronchitis or head colds. Marked anemia is often present. In old and 
neglected cases of a severe character, children may be stunted in growth, 
and their facial expression dull and stupid. They are languid, listless, 
often depressed, and this with their deafness frequently causes them to 
be regarded in schools as children who are somewhat deficient mentally. 

These patients are always better in summer and worse in winter. 
The natural course of the growths if left to themselves is to increase up 
to a certain point, and then to remain stationary until puberty, when 
they usually undergo a certain amount of atrophy. This, with the 
marked increase in the capacity of the rhino-pharynx which occurs at this 
time, results in a disappearance of the most aggravated symptoms. A 
removal to an elevated region with a dry atmosphere will often result 
in a relief from all the symptoms, and a diminution in the size of the 
growth, but unless such a change in residence is permanent the symp- 
toms are liable to return. Under ordinary circumstances there is little 
or no tendency to spontaneous recovery. Children with adenoid growths 
contract diphtheria and tuberculosis more easily than do others, and in 
them attacks of diphtheria, scarlet fever, measles, and whooping-cough 
are all likely to be more severe. 

Diagnosis.—In a well-marked case the condition is usually evident 
from the history, and can scarcely be overlooked. The intractable nasal 
eatarrh, upon which no treatment, local or general, has more than a tem- 
porary influence, the mouth-breathing, the disturbed sleep, and the 
slight deafness—all are characteristic. In some even of the marked 
cases, attention may be drawn to the larynx, bronchi, or ears as the seat 
of disease. At other times the patients come for treatment on account 
of the general symptoms—the nervous depression, the headaches, or the 
anemia. In rare cases the leading symptom may be epistaxis. The 
symptoms do not always depend upon the size of the growth, for in a ~ 
small throat quite a small growth may cause very marked symptoms. 

Although the history is in most cases clear, only an examination can 
make us certain that an adenoid growth exists. The best method of ex- 
amination consists in a digital exploration of the pharynx; but this 
requires a little practice before it is very satisfactory. The head is stead- 
ied by one hand, and the forefinger of the other is passed up behind the 
palate. The growth is ordinarily felt as an irregular, granular, soft, 
velvety mass, or sometimes as a firm tumour completely blocking the 
passage; and the finger, when withdrawn, is almost invariably covered 
with blood. By anterior rhinoscopy, after the use of cocaine, the growth 
can often be seen. 

Treatment.—The disappearance of adenoid growths by absorption is 
possible only when they are small. This may ke aided by the prolonged 
use of guiaquin, one grain three times a day, or the syrup of the iodide 
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of iron, fifteen drops three times a day; but most of all by removal to 
a warm, dry climate for the winter season. All possible means should 
be employed to prevent these patients from taking cold, such as proper 
clothing, cold sponging, cod-liver oil, etc. With the larger growths these 
methods may improve the catarrhal symptoms, but can hardly affect 
the mechanical ones. The reduction of tumours of any considerable 
size by local applications is, I think, a delusion; every case that has 
come to my notice has been relieved only by operation. 

Removal of adenoid growths is indicated: (1) When the obstructive 
symptoms—habitual mouth-breathing, disturbed sleep, nasal voice, 
chest deformities, ete—are marked; (2) for a chronic nasal discharge, 
constantly recurring head colds, particularly when these tend to attacks 
of bronchitis or laryngitis; (3) where there is asthma or repeated at- 
tacks of catarrhal spasm of the larynx; (4) with deafness, chronic 
otitis, or repeated attacks of acute otitis; (5) for certain nervous symp- 
toms—enuresis, stammering, chorea, headaches, night terrors, etc. Al- 
though striking improvement is not infrequent, one should be cautious 
about promising too much from operations where these nervous condi- 
tions exist; also in an older child when there is deafness or asthma. 

The preferable time for operation is the spring or early summer, 
in order that during the warm months the mucous membranes may have 
an opportunity to regain their normal condition; however, operation 
may be done at any time except during attacks of acute catarrh. Unless 
the symptoms are very marked, I prefer to defer operation until a child 
is at least two years old. 

Removal of adenoids by scraping with the finger nail is possible 
only when the growths are very soft; it is at best a very uncertain 
method, and is not to be advised. Except in the case of children under 
two or two and a half years old, where the growths are generally small 
and the patients easily handled, I prefer to operate with general anes- 
thesia: first, for the sake of thoroughness ; secondly, to avoid the fright 
and pain which so bloody an operation is apt to cause in those who are 
older, and especially in very nervous children. So many deaths from 
operations for adenoids or tonsils under chloroform have now been re- 
ported (Hinkel in 1898 collected eighteen, and a number have since been 
added), and so many narrow escapes have occurred that have not been 
published, that chloroform anesthesia should, I think, be given up alto- 
gether. My preference is for ether; in older children it may with advan- 
tage be preceded by nitrous oxide, and sometimes with such patients the 
nitrous oxide alone may be used, but this is not to be advised with very 
young children. Deep anesthesia is not usually necessary, and if the 
semi-erect position is assumed it increases the danger of the entrance of 
blood or portions of the growth into the larynx, which might cause fatal 
asphyxia. 
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The only instruments required are a mouth-gag, like that used for 
intubation, and modified Gottstein’s curettes, which should be sharp. 
The physician should have several sizes with different curves to suit the 
size and attachment of the growth and the capacity of the throat. Many 
of the instruments used for young children are too large, the smaller 
ones being more easily manipulated and less liable to do harm. 

If no anesthetic is used, the patient’s arms are pinioned to the side 
by two or three turns of a sheet around the body, the head firmly held 
by an assistant, upon whose lap the patient sits, as for the operation of 
intubation. With anesthesia there is an advantage in using the sheet 
in the same way. During operation I prefer to have the patient raised 
to a little more than a half-reclining posture and the head firmly stead- 
ied. This position gives the operator a decided advantage over the 
low-head position, which is necessary when chloroform is used. After 
the introduction of the gag, the pharynx should be carefully explored 
with the finger to determine the size and position of the growth. The 
tongue is then depressed by the left forefinger, while with the right hand 
the curette is carefully passed high up behind the soft palate until it 
meets the nasal septum. The handle of the curette is grasped as one 
holds a pen. The cut is made with a downward movement, depressing 
the blade and elevating the handle of the curette, it being given a lever- 
like motion by the action of the wrist. When the curette is grasped 
with the entire hand, and the full arm used with simply a downward 
movement, the pharyngeal mucous membrane is often stripped down 
for some distance below the growth, but not cut off. Care should be 
taken to keep the blade well against the bony wall of the vault and pos- 
terior pharyngeal wall, and the handle in the median line, and not to 
employ too much force. The majority of the growths encountered in 
ordinary practice, such as Nos. 1, 2, and 3 in Fig. 55, can be removed 
with one sweep of the curette, the mass usually coming away in a single 
piece. Others may require the instrument to be used two or three times. 
The, patient is now turned face downward until most of the hemor- 
rhage has ceased. Then the cavity should be explored with the finger 
to ascertain whether the removal has been complete. The forceps (Low- 
enberg’s and various modifications) are quite unnecessary, and in un- 
skilled hands are capable of doing much harm. One unfamiliar with 
their use may easily tear away pieces of the uvula, soft palate, pharyn- 
geal wall, and even portions of the Eustachian tubes. 

The entire operation consumes in most cases less than a minute. 
Hemorrhage is always abundant, and seems alarming to one who sees 
it for the first time. In an average case it amounts to one or two 
ounces, but generally ceases in a few minutes. A child should not pass 
from the physician’s observation until all bleeding has stopped. It often 
happens that the patient swallows the growth, a disappointing but not 
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a serious accident. The child should be kept quiet, preferably in bed, 
for twenty-four hours; and in the house for five or six days, unless the 
weather is warm. No after-treatment is necessary, or at most a spray 
of a weak antiseptic solution. Recurrences are extremely rare, except 
after incomplete operations, such as those performed with the finger 
nail, ete. The improvement is usually in proportion to the severity of 
the previous symptoms. It generally begins in a few days, sometimes 
at once, though the full benefit may not be seen for a month. The 
breathing becomes freer, the sleep more quiet; the mouth may soon be 


Before operation. Three months after operation. 


Fies. 57 and 58.—Adenoid vegetations of the pharynx; girl twelve years old. (Hooper.) 


habitually closed; voice and hearing improve, and the benefit to the 
general health is soon apparent. The pallor, listlessness, and inattention 
disappear, and a rapid increase in weight often follows. The entire ap- 
pearance of the child may in a few months be transformed (Figs. 57, 58). 

Dangers and Accidents from Operation.—While it is rare that any 
accidents of a serious nature are met with, it should not be forgotten that 
they may occur. Undue laceration of the parts may result from a bun- 
gling operation particularly with too large curettes or with the forceps. 
Hemorrhage may be excessive or even fatal. In over two hundred oper- 
ations I have had but one case of serious hemorrhage. A fatal result is 
exceedingly rare. Newcomb in 1893 could find but four examples. 
Hemorrhage may be continuous after operation, or secondary, in which 
case it almost invariably occurs within twenty-four hours. It is impor- 
tant, therefore, that the patient be kept under observation for that 
time. Bleeding is best controlled by injecting into the rhino-pharynx 
through the nostrils one or two drachms of hydrogen peroxide, full 
strength, or, this failing, a solution of suprarenal extract may be used in 
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the same manner. As a last resource plugging of the posterior nares 
may be resorted to. In all cases the patient should be kept absolutely 
quiet. 

Occasionally an acute attack of bronchitis or otitis occurs after oper- 
ation ; and in a few recorded instances acute meningitis, simple or tuber- 
culous, has followed. The danger of asphyxia from the entrance of blood 
or the tumour into the larynx has already been mentioned. 

The danger from chloroform anesthesia is due not so much to the 
nature of the operation as to the condition of the patient. It is now 
well established that all children in whom the condition known as lym- 
phatism is marked, bear chloroform very badly. 


CHAPTER III. 
DISEASES OF THE TONSILS. 


Tue tonsils * are lymphoid structures closely resembling Peyer’s 
patches, but, instead of having a flattened surface, the lymphoid tissue in 
the tonsil is folded upon itself, forming quite deep depressions—the ton- 
sillar crypts. These crypts, like the surface of the tonsils, are lined by 
epithelial cells. They contain lymphoid cells, desquamated epithelium, 
particles of food, and bacteria. Under normal conditions the tonsils 
take no part in absorption from the mouth. When, however, their epi- 
thelium is rarefied or removed, the tonsils absorb with very great facility 
every sort of poison which the mouth may contain. Such poisons are 
taken up by the lymphatics, and through them reach the general circu- 
lation. 

Acute inflammation of the tonsils, like that of the pharynx, occurs 
regularly in diphtheria, scarlet fever, and measles, less frequently in the 
other infectious diseases. The secondary forms will be considered with 
the diseases with which they are associated. 

Acute catarrhal tonsillitis, or inflammation of the mucous membrane 
covering the tonsils, occurs as part of the lesion in acute pharyngitis, 
but very rarely is seen. alone. 

Croupous Tonsillitis—This is a more severe form of inflammation 
than catarrhal tonsillitis. It involves the mucous membrane of the ton- 
sils, the tonsillar crypts, and to a greater or less degree the whole struc- 
ture of the tonsil. Fibrin is poured out upon the surface in sufficient 
quantity to form a distinct pseudo-membrane, which usually covers the 


* See Hodenpyl, American Journal of the Medical Sciences, March, 1891, on Anat- 
omy and Physiology; Packard, Philadelphia Medical Journal, April 21, 1900, on In- 
fection through the Tonsils. 
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tonsils, but in primary cases it does not extend beyond them. In most 
cases both sides are affected. The exudation sometimes begins in iso- 
lated dots, like a follicular tonsillitis, which afterward coalesce to form 
a continuous patch. The membrane is usually of a yellowish gray col- 
our. It can often be completely removed with the swab. The constitu- 
tional symptoms are generally marked and resemble those of follicular 
tonsillitis. 

The disease is differentiated with certainty from diphtheria only by 
means of cultures, which should be made in every case. (See Diagnosis 
of Diphtheria.) Croupous tonsillitis is nearly always due to the strep- 
tococcus. Though never severe when it occurs as a primary affection, 
it may be very serious when it is secondary to measles or scarlet fever. 
Its clinical features are more fully considered under the head of Pseudo- 
diphtheria. 

Ulcero-membranous Tonsillitis——This is an inflammation somewhat 
resembling croupous tonsillitis, but it is often unilateral and associated 
with superficial ulceration. The tonsil is covered with a dirty yellowish 
exudation, which may be mistaken for diphtheria. There is superficial 
necrosis, and when this tissue is wiped away with a swab, bleeding occurs. 
The disease is further distinguished by the swollen lymph nodes at the 
angle of the jaw, and by the fact that the constitutional symptoms which 
accompany other forms of tonsillitis are either very slight or absent alto- 
gether. The pathological process is similar to, if not identical with, 
ulcerative stomatitis (see page 284), with which it is sometimes asso- 
ciated. At such times the breath is foul and there is often profuse sali- 
vation. 

Ulcero-membranous tonsillitis was first described by Vincent,* and 
by him attributed to a fusiform bacillus, which he described, although a 
spirillum was found associated with it. Vincent’s observations have 
since been confirmed by a number of writers. + 

The chief interest in ulcero-membranous tonsillitis lies in the diag- 
nosis, although it is not an infrequent disease. It is to be treated, like 


* La Presse Médicale, March 12, 1896. 

+ See Sobel and Herrmann, New York Medical Journal, December 7, 1901, for 
recent literature. 

Vincent's bacillus is described as about twice as long as the Klebs-Loeffler bacillus. 
It is thin, with pointed ends, and sometimes bent; it is negative to Gram, and has not 
yet been isolated in pure culture, although Vincent was able to make it grow in 
bouillon with other organisms from the mouth. It is not yet determined whether the 
disease is due to the fusiform bacillus alone, or that the spirillum plays any part; the 
spirillum may possibly be merely a morphological variation of the bacillus. The 
fusiform bacillus is occasionally found alone; the spirillum, never alone. The bacillus 
is found in smears from an affected tonsil, in making which it is recommended to go 
deeply into the necrotic tissue, since the superficial parts are crowded with other 
bacteria. 
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ulcerative stomatitis, by the internal administration of chlorate of pot- 
ash, combined with the local use of some antiseptic, such as peroxide of 
hydrogen or nitrate of silver. 


FOLLICULAR TONSILLITIS. 


This is the most frequent and most characteristic form of inflamma- 
tion of the tonsil. It is essentially an inflammation of the tonsillar 
crypts, and secondarily of the whole glandular structure. 

Etiology.—There is seen in certain children a predisposition to at- 
tacks of tonsillitis, so that from very slight exciting causes these occur— 
sometimes from exposure, sometimes from derangement of the stomach, 
and sometimes without any evident reason. Children with a rheu- 
matic inheritance appear to be more susceptible than others. One at- 
tack predisposes to a second. Patients suffering from chronic hyper- 
trophy of the tonsils are exceedingly prone to acute tonsillitis. It is not 
very common in infancy, but after this period it is very frequent through- 
out childhood. The disease, in all probability, begins as an infectious 
inflammation at the bottom of the crypts, due to the presence of strep- 
tococci or staphylococci, which readily enter from the mouth, and excite 
an attack whenever favourable conditions are present. 

Lesions.—As a result of the inflammation, the tonsillar crypts are 
filled with epithelial cells, pus cells, mucus, and bacteria. These form - 
masses which appear at the mouth of the crypts as small yellow dots, 
often miscalled ulcers. Sometimes, in addition, fibrin is poured out, and 
forms, with the other inflammatory products, little plugs which project 
somewhat from the surface of the mucous membrane, and which can 
easily be pressed out. Accompanying the changes in the mucous mem- 
brane above mentioned, there are acute congestion and swelling of the 
whole tonsil, with more or less proliferation of the lymphoid tissue. Fol- 
licular tonsillitis is always bilateral. Although the pathological process 
is generally limited to the tonsils, there may be more or less pharyngitis 
associated. 

Symptoms.—The general symptoms usually appear before the local 
ones, and are often quite severe. The onset is abrupt, with chilly sensa- 
tions, occasionally a distinct rigour. In infants there is often vomiting, 
and sometimes diarrhoea. There is pain in the back, in the muscles of 
the extremities, and in the head. Sometimes there is pain in the lateral 
cervical muscles. The temperature rises rapidly to 102° or 103° F.; 
often it touches 104° or 105° F. 

The first local symptoms are some swelling of the tonsils and the ap- 
pearance of isolated yellow spots a little larger than a pin’s head. Often 
these can be wiped off with a swab, or the little plugs can be squeezed 
out, leaving slight depressions. Later there is acute congestion of the 
tonsil, with more swelling. Even when the disease is at its height the 
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local pain and discomfort are only moderate, and in many cases scarcely 
noticeable. ‘The swelling and tenderness of the lymph glands behind the 
angle of the jaw are not great, and may be absent. 

The constitutional symptoms, as a rule, last three days, and are most 
severe upon the first day. The local symptoms last somewhat longer, but 
usually by the end of the fourth day the exudate has disappeared, although 
enlargement of the tonsil may persist for a week or even longer. On ac- 
count of the connection of tonsillitis with rheumatism, the heart should 
be watched during attacks, especially in those who are subject to them. 

Diagnosis.—T'onsillitis may be confounded at its onset with scarlet 
fever. Its constitutional symptoms in the beginning closely resemble 
malaria, influenza, or pneumonia. The great frequency of tonsillitis 
makes inspection of the throat imperative in every case of acute illness 
in children. The diagnosis from diphtheria is considered in connection 
with that disease. 

Treatment.—Follicular tonsillitis is a mild disease without danger to 
life, and one which runs a short, self-limited course. The indications 
are, therefore, to make the patient as comfortable as possible by the relief 
of individual symptoms. Older children, particularly those who are 
rheumatic, should be treated with sodium salicylate, four grains every 
three hours being given for the first twenty-four hours, and later less 
frequently. In infants this drug must be given in smaller doses and 
with care, lest it upset the stomach. The general muscular pains of the 
first day are best relieved by phenacetine, two grains every four hours 
to a child three years old. Later it may be used in smaller doses, but 
enough should be given to make the patient comfortable. 

Local treatment is better omitted in infants. Older children may 
gargle with a solution of boric acid or weak bichloride (1 to 10,000). 
Benefit often follows painting the tonsils with tincture of iodine or a 
ten-per-cent solution of silver nitrate. In all doubtful cases the patient 
should, be isolated and the same treatment adopted as in diphtheria. 


PHLEGMONOUS TONSILLITIS—PERITONSILLAR ABSCESS—QUINSY. 


This is an inflammation of the cellular tissue surrounding the tonsil, 
sometimes invading the tonsil itself. It may terminate in resolution, but 
usually goes on to the formation of an abscess. Phlegmonous tonsillitis 
is much less common in children than in adults, and, compared with the 
other forms, it is a rare disease in early life. It is the only variety which 
is regularly unilateral. In most cases the inflammatory process is cir- 
cumscribed, but in rare instances there is seen’a diffuse phlegmonous 
inflammation of the pharynx. 

In certain patients there exists a constitutional predisposition to the 
disease, which is often associated with rheumatism. The exciting cause 
may be exposure, or anything which may reduce the patient’s general 
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health, to which there is added local infection. Catarrhal pharyngitis 
predisposes to this disease. ; 

Symptoms.—The onset resembles that of follicular tonsillitis, except 
that the general symptoms are usually less marked, the temperature is 
commonly not so high, and the muscular pains and prostration less se- 
vere. The local symptoms, however, are more striking. There is very se- 
vere pain in the throat, which is increased by deglutition, and finally may 
be so great that swallowing is almost impossible. It is difficult to open 
the mouth. There is pain in the lateral muscles of the neck, and often 
tenderness. In the beginning but little can be seen on inspection, even 
though the patient complains of a very sore throat. This is always a 
suspicious circumstance, and should lead one to look out for quinsy. It 
is due to the fact that the inflammation begins in the deeper tissues, 
and that the mucous membrane is affected later. After twenty-four or 
forty-eight hours there is usually quite marked swelling, which is rather 
more behind the tonsil than elsewhere, pushing it upward and forward; 
sometimes it is more in front of the tonsil. A little later there is in- 
tense inflammation of the mucous membrane covering the tonsil, fauces, 
and uvula, with marked congestion and cedema; the uvula may be pushed 
to one side, and the isthmus of the fauces diminished to less than one 
half its natural size. In one of my own cases marked torticollis was 
present, and existed for two or three days before the diagnosis of quinsy 
could be made by the other symptoms. 

In most cases the recognition of quinsy is quite easy by attention to the 
symptoms above mentioned. By inspection of the throat, less information 
is sometimes obtained than by palpation; by this means a fulness, and 
later a point of fluctuation, can readily be made out. Acute phlegmonous 
tonsillitis generally involves no danger to life. In very young infants 
serious results may follow spontaneous rupture during sleep; and in 
older children occasionally there may be cedema of the glottis. If not 
treated, abscess usually forms in from five to seven days, and opens spon- 
taneously: 

Treatment.—If an early diagnosis is made an attack of quinsy may 
occasionally be aborted. For this many drugs have been advocated, but 
to my mind the best is salol, which should be given in doses of two 
grains every two hours to a child of five years. In some patients larger 
doses may be used. This may be combined with small doses (gr. }) of 
Dover’s powder. Relief may be afforded by very hot or cold applications, 
according to the sensations of the patient. The holding of ice in the 
mouth and the application of an ice-bag externally, often give great com- 
fort. In other cases, gargling with very hot water and the application of 
hot flaxseed poultices externally, will be preferred. As soon as fluctuation 
is detected an incision should be made with a guarded bistoury. If made 
too early, only a small amount of pus is evacuated and the abscess may 
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refill. After spontaneous rupture the relief to symptoms is usually im. 
mediate, 


~ 


CHRONIC HYPERTROPHY OF THE TONSILS.—CHRONIC TONSILLITIS. 


The condition known as chronic hypertrophy, is a permanent enlarge- 
ment due to a proliferation of the lymphoid tissue of the tonsils, and an 
increase in the connective-tissue stroma. If the increase in the connective 
tissue is slight, the tonsil is soft; if it is great, the tonsil is firm and hard, 
almost like a fibrous tumour. All degrees are found. Associated with 
hypertrophy of the tonsils there are frequently found adenoid growths of 
the pharynx, both of these depending upon similar local and constitu- 
tional conditions. ‘There is in nearly all marked cases a chronic pharyn- 
geal catarrh which may involve the Eustachian tubes. 

Etiology.—Hypertrophy of the tonsils is an exceedingly common con- 
dition in the cities of the seacoast and lake districts of the temperate 
zone. In a routine examination of 2,000 New York school children, 
Chappell found enlargement of the tonsils sufficiently marked to be con- 
sidered pathological, in 270 cases. The causes are constitutional and local. 
The constitutional causes relate to the conditions described in the chapter 
upon Lymphatism. This is often found in certain families for several 
generations. The condition is not connected with tuberculosis. It oc- 
curs in children who are in other respects healthy. Hypertrophy of the 
tonsils is often a congenital condition, increasing slowly during infancy, 
so as to produce marked symptoms by the time the child is two years old. 
The most important of the local causes are attacks of acute or subacute 
pharyngitis. While it is true that attacks of acute inflammation are often 
the cause of hypertrophy, it is also true that hypertrophy is one of the 
most frequent predisposing causes of acute attacks, and that it may be 
seen in children who have never had tonsillitis. 

Symptoms.—Hypertrophy of the tonsils is rarely marked enough to 
cause any decided symptoms before the end of the second year, although 
I once saw in a younger child enlargement sufficient to bring the two ton- 
sils into contact. The most important local symptoms, formerly ascribed 
to hypertrophied tonsils, are now known to depend upon adenoid growths 
of the pharynx. As these conditions are so frequently associated, it is 
somewhat difficult to determine which symptoms are due to the tonsils 
alone. In a marked case, the most prominent symptoms are mouth- 
breathing, disturbed sleep accompanied by snoring, and nasal voice—the 
patient in some cases talking as though he had food in his mouth. There 
may be some difficulty in swallowing solid food. Enlarged tonsils may 
often be felt externally. As a consequence of the obstruction of the 
Eustachian tubes there may be deafness. Deformities of the chest, such 
as pigeon-breast, are occasionally seen, but probably depend more upon 
obstructed respiration by adenoids than by the tonsils. 
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The soft tonsils may diminish somewhat in size spontaneously. They 
sometimes shrink very decidedly after an attack of acute tonsillitis, scar- 
let fever, or diphtheria. Asa rule the tonsils become firmer and harder 
as time passes. They usually increase in size up to a certain point, and 
then remain nearly stationary until about puberty, when they may 
diminish considerably. During intercurrent attacks of inflammation, the 
swelling is much increased, and the symptoms are proportionately aggra- 
vated. In cases of marked enlargement very little spontaneous improve- 
ment is to be looked for during childhood. 

Treatment.—Very large tonsils are a source of continued danger to 
the patient, and in every case of marked hypertrophy treatment should 
be advised. The danger may be from Eustachian catarrh and deafness, 
or from repeated attacks of acute tonsillitis. But quite as important as 
these is the fact that they increase the liability to contract diphtheria, 
and add to the dangers both from diphtheria and scarlet fever. If the 
patient is removed from the locality in which acute tonsillitis is hable to 
occur, to a dry climate, considerable improvement is likely to result in 
a young child in whom the tonsils are soft, but not much is to be ex- 
pected in older children with hard, fibrous tonsils, except, perhaps, a 
cure of the accompanying pharyngeal catarrh. 

The only internal remedy offering much chance of benefit is, in my 
experience, the syrup of the iodide of iron, which must be given in quite 
large doses (twenty drops three times a day to a child of five years), and 
continued for several months. In a small number of cases marked im- 
provement is seen from this treatment, but in the majority but little 
change occurs: Astringent applications may accomplish something in 
recent, but practically nothing in old cases. In a marked case, operation 
is the only thing which can be relied upon to effect a cure. In those in 
which it is decided not to operate, or in which operation is refused, a 
faithful trial may be made with the other measures referred to. The 
question to be decided always is whether or not operation shall be done. 
For convenience of consideration, the cases may be divided into three 
groups: (1) those in which the tonsils are nearly or quite in contact; (2) 
those in which they project not more than one fourth of an inch beyond 
the faucial pillars; (3) the intermediate cases. All of the first group 
should unquestionably be operated upon, unless the patient’s general con- 
dition is such as to forbid operation of any kind. Of the second group, 
few if any require operation. Whether an operation is done in the third 
group will depend upon the individual case. If there are frequent attacks 
of acute tonsillitis, and some deafness, an operation should be performed. 
If little or no local discomfort is experienced it may be postponed. 

Of the various operations proposed, excision with the guillotine is the 
one which has in children superseded all others in the practice of New 
York physicians. The risk of hemorrhage at this age is very slight. 
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The child is held as for the operation of intubation, except that the head 
is thrown backward. No after-treatment is required, excepting fluid diet 
and confinement to the house for two or three days. Excessive hemor- 
rhage may be controlled by digital pressure, or by the application of 
styptic cotton upon a swab; in extreme cases, by transfixing the tonsil 
stump with a hare-lip pin and the application of a ligature. I have more 
than once seen physicians greatly alarmed at the gray wound on the day 
following tonsillotomy, the appearance being such as to lead in several 
cases to the diagnosis of diphtheria. This mistake will not be made if 
the possibility of it is borne in mind. It is seldom that any but good 
results follow the operation of tonsillotomy if properly performed. It is 
too often neglected. Where adenoids of the pharynx are also present, the 
symptoms may depend more upon them than upon the enlarged tonsils, 
and little benefit is seen until the adenoid growths also are removed. 
Both may be operated upon at a single sitting, or at two sittings if pre- 
ferred. 

It is not usually necessary to remove the tonsil to a point even with the 
faucial pillars, but the more nearly we can come to this the better. The 
amount of shrinkage from cicatrization after operation has been, in my 
experience, generally less than was expected. As a rule, enlargement 
of the tonsil subsequent to an operation is not seen; but one should be 
careful about promising parents that it will not occur. I have seen it in 
two or three instances to a striking degree, and think it more likely to 
occur if children operated on are very young—i. e., under three years. 


CHAPTER IV. 
DISEASES OF THE G@SOPHAGUS. 


MALFORMATIONS. 


CONGENITAL anomalies of the cesophagus are much less frequent than 
those of the lower part of the respiratory tract, with which, however, they 
are often associated. 

There may be, (1) Congenital fistula of the neck, due to a want of 
closure between the second and third branchial arches. This gives an 
-external opening just above and to the outside of the sterno-clavicular 
articulation, which communicates with the upper part of the csophagus 
or the lower part of the pharynx. (2) The cesophagus may be absent, 
the pharynx ending in a blind pouch. (3) The csophagus may be oblit- 
erated in certain portions, being represented only by a fibrous cord. (4) 
There may be stenosis and dilatation or diverticula. (5) There may bea 
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fistulous communication with the trachea, existing either alone or asso- 
ciated with some of the other deformities mentioned. 

Congenital narrowing of the cesophagus and fistula of the neck are 
amenable to surgical treatment. The cases of complete obstruction in the 
cesophagus are almost of necessity fatal, the patients dying from inanition 
two or three days after birth. 

The symptoms of cesophageal obstruction are regurgitation on attempts 
at swallowing and the impossibility of passing the stomach tube. 


ACUTE CGSOPHAGITIS. 


It is quite remarkable, considering the frequency of pathological pro- 
cesses in the pharynx, that these so rarely extend to the csophagus. 
Thrush, when very extensive in the pharynx, may involve the upper part 
of the cesophagus; but there it gives rise to new symptoms. Diphtheria 
and pseudo-diphtheria of the pharynx may invade the csophagus, but 
this is seen only in very rare instances. In about seventy-five autopsies 
which I have seen in cases of diphtheria, the cesophagus was involved in 
but one, and in this case for three -or four inches only. Diphtheria of 
the cesophagus produces no symptoms, and can not be diagnosticated dur- 
ing life. 

Catarrhal Csophagitis is very rarely met with. It may be caused by 
lacerations due to swallowing a foreign body, which may excite a simple 
catarrhal inflammation, or, if the foreign body is sharp and angular, 
lacerations may be produced which result in ulcerations of variable depth. 
The chief symptoms of catarrhal cesophagitis are soreness and pain on 
swallowing. ‘These lacerations, when slight, are healed in a few days, and 
are rarely followed by any after-effects. 

Corrosive Csophagitis.—This is altogether the most frequent form, 
and the only one which is of clinical importance. The usual causes are 
the same as of corrosive gastritis, viz., the swallowing of caustic alkalies or 
strong acids. It is often in the esophagus that the most extensive injury 
is done. The effects are superficial or deep, according to the amount 
of the irritant swallowed and its degree of concentration. There may 
be simply a destruction of the epithelial layer, which is followed by no 
serious consequences, or the mucous membrane may be destroyed and the 
submucous coat invaded ; rarely, however, does the injury extend to the 
muscular layer. If the patient survives the dangers incident to the 
irritant poisoning and the acute inflammation which follows, healing by 
granulation and cicatrization takes place, the contraction of the cicatrix 
gradually narrowing the lumen of the cesophagus until stricture is pro- 
duced. 

The early symptoms of corrosive oesophagitis are mingled with those 
of inflammation of the mouth, pharynx, and stomach. There is a burn- 
ing pain in the parts, great thirst, spasm of the cesophagus on attempts at 
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swallowing. There follows a period of acute inflammation of several 
days’ duration, with great dysphagia and pain,.and in which the principal 
danger is cedema of the glottis. After this the patient may be compara- 
tively well until the symptoms of stricture begin, usually in from three 
to six months after the injury. 

The indications for treatment in the early stage; are to neutralize the 
caustic in order to prevent if possible its deep action, and to give oils, 
demulcent drinks, and ice for the local effect, and morphine for the pain. 

The treatment of cesophageal stricture is purely surgical. 


RETRO-GESOPHAGEAL ABSCESS. 


Acute retro-cesophageal abscess occurs in infancy, though very rarely, 
the pathology being the same as in acute retro-pharyngeal abscess, the 
difference being merely one of location. A striking case of this kind 
occurred in the New York Foundling Hospital in 1904. An infant six 
months old was admitted with high fever (104° F.), severe dyspnea, 
but with no loss of voice, which were the prominent symptoms until 
death occurred four days later. There was a leucocytosis of 100,000. 
At autopsy an abscess was found containing about three ounces of pus 
between the cesophagus and the spine, extending from the larynx to below 
the bifurcation of the trachea. Shortly afterward I saw a very similar 
case at the Babies’ Hospital, following a retro-pharyngeal abscess which 
had been opened two weeks before. Similar abscesses have also been 
observed after acute pharyngitis with the acute infectious diseases. 

Retro-cesophageal adenitis, or enlargement of the lymph nodes in 
this situation without suppuration, is also rare. I once met with a case 
of this sort in which the gland formed a tumour nearly an inch in diam- 
eter at the upper part of the cesophagus, causing pressure symptoms 
necessitating tracheotomy. The growth was at first thought to be malig- 
nant, but completely disappeared after a summer in the country. 

Retro-cesophageal abscess may result from the breaking down of 
tuberculous lymph nodes in the posterior mediastinum, and may give rise 
to symptoms like those which result from an abscess due to Pott’s disease. 

Perforation of the cesophagus and a food-fistula connecting the ceso- 
phagus and the trachea, may result from ulceration caused by a tracheal 
canula or by a foreign body. This may be accompanied by abscess. 

The most common variety of retro-cesophageal abscess is that due to 
Pott’s disease of the lower cervical or upper dorsal region. The symp- 
toms are obscure, and an exact diagnosis is not often made during life. 
Death may occur quite suddenly where the previous symptoms have been 
so slight as to be easily overlooked. The following is a fair example: 

A girl two years old was admitted to the Babies’ Hospital with caries 
of the upper dorsal region of two months’ duration. The patient was 
kept in bed and a plaster-of-Paris jacket applied. About a month later 
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dyspnoea was first observed ; this was at times quite intense, and again 
almost absent. It was always ow inspiration, expiration being easy. No 
explanation for this was found in the lungs. There was no difficulty in 
swallowing, and very little cough. After these symptoms had lasted for 
about a week, the child while eating was suddenly seized with violent 
dyspnea, and in a few moments became completely asphyxiated. Trache- 
otomy was immediately done, and by means of artificial respiration the 
patient was restored to comparative comfort. About two hours later a 
second attack occurred, and the patient died in an hour. At the autopsy 
there was found an abscess a little larger than a hen’s egg, containing 
about two ounces of curdy pus, overlying the bodies of the first three 
dorsal vertebree and communicating with them. These vertebrae were 
carious. The right pneumogastric nerve, an inch and a half above the 
bifurcation of the trachea, was compressed between the abscess and a 
large tuberculous lymph node, with the capsule of which it was blended. 
In the lungs were a few small tuberculous deposits and the usual condi- 
tions found in death by asphyxia. The dyspnoea seems to have been of 
nervous and not of mechanical origin, and caused by irritation of the 
pneumogastric. The fatal issue was apparently from an increase of the 
pressure upon the nerve. 

I have seen but one other case, and this closely resembled the one 
reported. Griffith has collected (Archives of Pediatrics, January, 1898) 
twelve cases from the literature, and added one of his own. The symp- 
toms in all were much alike. Dyspneea, usually of a spasmodic character, 
was prominent in nearly all, and generally it was the most marked symp- 
_ tom. It was more marked on inspiration, and often accompanied by a 
spasmodic cough, suggesting laryngeal stenosis. The voice was affected 
in but two cases, in one complete aphonia being present. It is striking 
that in no case was there any difficulty in swallowing, in marked contrast 
to retro-pharyngeal abscess. Swelling in the neck was noted in but three 
cases. Spinal caries was stated to be present in seven cases and absent in 
two. The final attack of asphyxia sometimes came without warning, 
sometimes was preceded for several days or longer by milder attacks. 

The diagnosis of this condition is very difficult, and a positive diag- 
nosis almost impossible. It may be suspected in cases of Pott’s disease of 
the lower cervical or upper dorsal regions, when there is spasmodic inspir- 
atory dyspnoea, especially if accompanied by irritative cough. It should, 
however, be remembered that precisely similar symptoms may depend 
upon the irritation of a tuberculous node, and that the sudden asphyxia is 
exactly like that caused by the ulceration of such a node into the trachea 
or a large bronchus. The latter, however, may occur without the pres- 
ence of Pott’s disease. If the abscess is higher up, there may be a lateral 
swelling on either side of the neck, just above the clavicle. In most of 
the cases there are no external signs of disease. Such abscesses are too 
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low to be reached by digital examination of the pharynx. The attack 
of asphyxia may also be confounded witlr that due to the presence of a 
foreign body in the larynx. 

The prognosis in cases of retro-cesophageal abscess is exceedingly bad. 
Death usually results from pressure upon the pneumogastric, as in the 
cases reported. The abscess may rupture into the esophagus and recoy- 
ery follow. This termination is very rare, but such a case has been re- 
ported by Knight. A fatal one is reported by Léschner and Lambl. The 
abscess may burrow along the cesophagus into the abdominal cavity and 
excite peritonitis; finally, it may open externally. 

But little is to be said under the head of Treatment. 'The symptoms 
are rarely definite enough to justify a radical surgical operation. Trache- 
otomy gives but temporary relief to the asphyxia. This operation should 
be performed, however, in every case, because of the impossibility of 
making a diagnosis of retro-cesophageal abscess from other conditions 
in which the operation might be curative. 


CHAPTER V. 
DISEASES OF THE STOMACH. 


Ir is difficult wholly to separate diseases of the stomach from those 
of the intestines. Although in older children they are often quite dis- 
tinct, in infancy they are more frequently associated; but at one time 
the gastric symptoms may be prominent, and at another the intestinal 
symptoms. Functional disorders particularly are likely to involve the 
whole tract. Serious organic lesions are more frequently limited in 
their extent either to the stomach or to the intestine. The former are 
rare, while the latter are very common. The diseases in which the stom- 
ach is alone or chiefly involved will be considered by themselves. Those 
in which both the stomach and intestine are involved are classed with 
the intestinal diseases, as the intestinal symptoms usually predominate. 


DIGESTION IN INFANCY. 


The first step in the process of digestion in the newly-born infant is 
sucking. During this act the nipple is grasped between the lower lip and 
tongue below, and the upper lip and jaw above. The back of the mouth 
is closed by the fall of the palate. A strong downward movement of the 
lower jaw rarefies the air in the mouth, and produces the suction force 
which causes the milk to flow. Sucking can be carried on only when the 
nose is free for respiration and the palate and upper jaw intact. Children 
with deformities of the mouth, like cleft palate and harelip, suck only 
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with the greatest difficulty, and complete nasal obstruction prevents 
nursing. 4 

The Saliva,—This is present at birth only in very small quantity, and 
the part which it plays in digestion in early infancy is an insignifi- 
cant one. During the third and fourth months it increases markedly in 
amount, and at this time it possesses quite actively the power of trans- 
forming starch into sugar. This property is present only to a very slight 
degree during the first eight or ten weeks. With the advent of the teeth 
there is a further increase in the amount of saliva secreted, indicating a 
change in the digestion of the infant. 

The Stomach.—The position of the stomach in the fcetus is nearly 
vertical. In the newly-born child it lies obliquely in the abdomen, and 
at the end of infancy has almost reached the transverse position. The 
stomach at birth is nearly cylindrical, but the fundus increases in size 
very rapidly during the first year, although it does not reach its full de- 
velopment until quite late in childhood. In Plate VII are shown the 
actual size and shape of the stomach at the various periods of infancy. 
In the following table are given the results of post-mortem measure- 
ments of the stomach, which I have personally made in ninety-one in- 
fants under fourteen months of age: 


The Capacity of the Stomach. 
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In brief, the average capacity was, at birth, one and one fifth ounce; 
at three months, four and a half ounces; at six months, six ounces; at 
twelve months, nine ounces. 

Gastric digestion.—The part taken by the stomach in digestion is 
smaller than was formerly supposed, and not so important in infants as in 
adults. The food leaves the stomach so rapidly that a large part of the 
casein must pass into the intestine before it is converted into peptones. 
The opinion has been steadily gaining ground that the function of the 
stomach is largely that of a reservoir, into which the milk is received and 
from which it is allowed to pass gradually into the intestine; and that the 
gastric process is only a ‘preliminary and partial one, even in the digestion 
of proteids, this being completed in the intestine. 

The only part of the food acted on in the stomach is the proteids, 
which are transformed successively into acid-albumin, albumoses, and 
peptones. ‘This is accomplished by the agency of the pepsin and the acid 
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of the gastric juice—generally hydrochloric acid, although lactic acid 
may take its place. Pepsin is found in the stomach at birth, and even in 
the embryo as early as the fourth month (Kriiger). The reaction of the 
stomach contents in fasting is acid, and at this time usually free hydro- 
chloric acid can be demonstrated; soon after a meal of human milk it is 
alkaline or neutral; after one of cow’s milk it is acid or neutral. In fif- 
teen minutes after feeding the reaction is always acid (Leo). Free 
hydrochloric acid can not usually be demonstrated until about an hour 
after feeding, then only in small quantities, and in very many cases not 
at all. Some good observers go so far as to say that in health free acid 
is never found during digestion. The reason for this apparently is, that 
the acid combines with the casein of the milk, that of cow’s milk in par- 
ticular having a very great power of combining with hydrochloric acid. 

Lactic acid is feebler in its digestive power than hydrochloric acid. 
It is more abundant early in infancy than later; it is derived from the 
milk sugar. It is rarely found as free acid; never in health, according 
to many observers. 

The coagulation of milk in the stomach is accomplished through the 
agency of the rennet ferment (the lab-ferment of Hammarsten). This is 
independent of both the pepsin and the acid of the stomach. It acts in 
acid, alkaline, and neutral media. Coagulation is the first change in the 
milk in the stomach. Human milk coagulates in loose flocculi and quite 
imperfectly, more firmly if the stomach is very acid. Cow’s milk, unless 
diluted, coagulates in firm, compact masses. Under the influence of pep- 
sin and hydrochloric acid, solution of this coagulum now begins; but this 
is only partially accomplished in the stomach. It goes forward much 
more rapidly in the case of human milk, because the amount of casein 
is less and because of the smaller curds. The milk begins to leave the 
stomach very soon after the meal, and even during the first half hour 
a considerable part passes into the intestine. At the end of an hour 
the stomach in a young infant is often empty. In the case of cow’s milk, 
not only are the coagula firmer, but the amount of casein present is 
much larger, and hence the milk is detained in the stomach a longer 
time ; even then a considerable portion of it must pass but little changed 
into the intestine. 

The duration of gastric digestion varies with the age of the infant 
and with the food. During the first month the stomach of healthy 
nursing infants is usually found empty in an hour and a half after feed- 
ing; often in one hour. In those taking cow’s milk the average is at 
least half an hour longer. In infants from two to eight months old 
the average is two hours for those receiving breast-milk, and two and a 
half to three hours for those fed upon cow’s milk. This is influenced by 
the size of the meal taken. This period is very much longer in all cases 
of disordered digestion. 
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The bacteria of the stomach are very few as compared with those of 
the intestine, and no varieties are constantly present (Booker). 

The Intestines.—The length of the small intestine at birth is about 
nine feet; that of the large intestine about eighteen inches. The great 
length of the sigmoid flexure is the most striking peculiarity, this being 
nearly one half the length of the large intestine. ; 

Intestinal digestion.—All the important elements of food—proteids, 
carbohydrates, and fats—are acted upon by the pancreatic juice. The 
proteids are converted into peptones by the trypsin, which is active only 
in an alkaline medium. How much of the proteids of the milk is left 
for intestinal digestion, depends upon how well the stomach has done its 
part. In every case something is left; in most cases a large part of the 
proteids passes but little changed into the intestine. The amylolytic fer- 
ment of the pancreas has the power of converting starch into sugar. 
This action is feeble during the first five or six months, but we can not 
accept the statements of Koronin and Zweifel, that it is entirely absent 
in early infancy. Fats are partly emulsified and partly saponified by 
the pancreatic juice, in connection with bile, which probably furnishes 
the needed alkali. The pancreatic juice actively emulsifies fat, even at 
birth. 

The very large size of the liver in the newly born indicates how im- 
portant are its functions in digestion. The biliary secretion is present as 
early as the third month of feetal life (Zweifel). Bile assists in the diges- 
tion and absorption of fats, as has already been mentioned. In addition 
it is a stimulus to peristalsis, and in this way aids in the absorption of all 
kinds of food. Its antiseptic effect is very doubtful. It has a feeble 
diastatic action upon starch. The greater part of the bile is reabsorbed 
from the intestine. 

Milk sugar is changed into galactose (Biedert), cane sugar into dex- 
trose and levulose, all three being closely allied substances. Through 
what agency these changes are accomplished is not now positively known, 
but it is probably the pancreatic juice. 

The action of the intestinal juice is not perfectly understood ; its chief 
function is thought to be diastatic. It is alkaline in reaction, and prob- 
ably facilitates the action of the trypsin, the diastatic ferment, and the 
absorption of fats. 

Absorption.—From the stomach, absorption of water, salts, sugar, and 
peptones may take place directly into the blood. From the small intestine, 
in addition to the above elements, fat is absorbed especially by the villi. 
Absorption is less active than secretion in the small intestine, except in 
the duodenum. It is accomplished through the agency of the villi and 
the simple follicles of the mucous membrane. It is perhaps partly by 
filtration and endosmosis, but chiefly through the activity of the epithelial 
cells themselves (Hoppe-Seyler, Haidenhain). Absorption from the large 
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intestine is quite imperfect. There are no villi, and hence fat absorption 
is very slight. Sugar, salts, and peptones, however, may be absorbed with 
moderate facility. Since there is little or no digestive activity in the 
large intestine, if this is used as a means of nutrition, the food must be 
given in a condition in which it is ready for absorption. 

Even in healthy nursing infants complete absorption is possible only 
in the case of milk sugar. From two to five per cent of the proteids and 
fats taken pass through the intestinal canal. In infants taking cow’s 
milk the fat-residue is from one to three per cent greater than in those 
who are breast-fed (Uffelmann). Even when the amount of fat given is 
considerably greater than that usually present in cow’s milk, it may be 
almost entirely absorbed. In infants taking cow’s milk the proteid resi- 
due is relatively much greater than that of the fat. 

In cases of indigestion the increase in the food-residue in most cases 
is first, in the proteids, next in the fat, and least in the sugar. In some 
of the chronic cases the principal increase may be in the fat. 

Intestinal Bacteria—For the fundamental work upon this subject we 
are indebted to the researches of Escherich. Bacteria are absent from 
the entire gastro-enteric tract at birth. They quickly enter by the mouth, 
and by the end of twenty-four hours they are usually found in all parts of 
the intestinal tract. The meconium-bacteria are derived from the in- 
spired air, and hence vary somewhat with surroundings. As soon as the 
ingestion of milk begins these varieties are displaced, and throughout the 
period in which the infant has this food exclusively, there have been 
found in healthy conditions but two varieties which are constantly pres- 
ent. These are the bacterium lactis aerogenes and the bacterium coli 
commune. 'The first is found most abundantly in the upper part of the 
small intestine, diminishing as we descend, in small numbers only in the 
colon, and usually none are in the feces. It seems to require for its 
growth the presence of milk sugar, hence its absence from that part of 
the intestine where milk sugar is not found. Milk sugar is decomposed 
by it with the formation of lactic acid (acetic, according to Baginsky), 
carbon dioxide, hydrogen, and methane. This action is not hindered by 
the bile. The 0. lactis has no action of importance on either the fat or 
casein of the milk. 

The b. coli commune is found in but small’ numbers in the upper 
small intestine, becoming more abundant as we descend. In the colon 
and in the feces it is present in immense numbers, and in the feces is 
sometimes almost the only variety. The activity of the b. coli commune 
apparently begins where that of the b. lactis ends, viz., in the lower part 
of the small intestine. It does not seem to depend for its growth upon 
any part of the food, but upon the intestinal secretions. A change from 
a milk diet to a mixed diet of meat and farinaceous food, produces a con- 
stant change in the bacteria of the intestine. The 0. lactis disappears; 
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the b. coli commune, however, continues to be found as the principal 
form in the colon. 

Regarding the action of these bacteria but little is as yet known. 
The b. lactis is believed not to be pathogenic. There seems to be abun- 
dant evidence to show that the b. coli commune, though not ordinarily 
pathogenic, may under a great many conditions become so. 

Feces.—The first discharges after birth are called meconium; this is 
of a dark brownish-green colour, semi-solid, and usually passed from 
four to six times daily during the first two or three days. On the third 
day the stools begin to change in character, and by the fourth or fifth 
day they have usually assumed the appearance of healthy milk-feces. 
Under many abnormal conditions the stools may continue to have the 
character of meconium for a week or more. The composition of meco- 
nium is intestinal mucus, bile, the vernix caseosa, epithelial cells from 
the epidermis, hairs, fat-globules, and cholesterin crystals. For its for- 
mation there are necessary the secretions of the intestine and the liver 
and the swallowing of a considerable amount of amniotic fluid. 

Muilk-feces—The normal amount of feces discharged daily by a 
healthy nursing infant is from two to three ounces. Such stools have the 
colour of the yolk of egg. They are smooth, homogeneous, of a soft, but- 
ter-hke consistency, with an acid reaction, and a slightly acid but not 
unpleasant odour. The reaction is due to the presence of fatty acids 
or lactic acid. The colour depends upon bilirubin. The stools of an 
infant fed upon properly modified cow’s milk may in conditions of 
perfect digestion differ in no respect from those described; they are, 
however, usually firmer, of a paler yellow colour, and may be neutral 
or even alkaline in reaction, depending upon the decomposition of casein. 
The principal differences depend chiefly upon the presence of unab- 
sorbed casein. 

The only gases present are hydrogen and carbon dioxide (Escherich). 
Sulphuretted hydrogen and marsh gas, to which the odour of adult stools 
is largely due, are not present. The following is the chemical composi- 
tion as given by Wegscheider : 


WERE 6 dt idadk] AGB OAS Ga SD Orne CBO nen CRO Dito HOGG Coe 85.13 
; OLEAN CR ee esisrs lolaieleveloterers 13.71 
Mehran orepene enters 14.8 
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The proteids of breast-milk are almost entirely absorbed. According 
to Uffelmann, they form but 1.5 per cent of the dry residue of the feces. 
The stools of infants fed upon cow’s milk are usually larger, and gener- 
ally contain casein. If the percentage of casein in the milk as fed is ex- 
cessive, it may be present in the feces in large amount, the stools then 
being of a pale-yellow or white colour, quite dry, often formed, and with 
an odour sometimes cheesy, at other times foul. 
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Fat is always present, and forms, according to Wegscheider and Uffel- 
mann, from 9 to 25 per cent of the dry residue of milk faeces. According 
to T'schernoff and some other recent observers, the proportion is as high 
as 28 to 35 per cent. It is present as neutral fat, fatty acids, and soaps. 
Sugar is not found, but its derivative, lactic acid, may be present in a 
small amount. Inorganic salts form about 8 per cent of the dry residue. 
They are chiefly the salts of lime. Of the biliary elements there are hy- 
drobilirubin, unchanged bilirubin, and cholesterin in considerable amount. 
The presence of biliary acids is doubtful. Mucus is always present in 
considerable quantity ; also columnar intestinal epithelium. Leucin, tyro- 
sin, and other products of albuminous decomposition—phenol and skatol 
—are absent; indol is rarely found (Uffelmann). 

Microscopically there are seen epithelial cells, chiefly of the columnar 
variety, a few round cells, mucous corpuscles, fat-globules and crystals of 
fatty acids, cholesterin, mucin, protein substance, crystalline inorganic 
salts, sometimes bilirubin in crystals, yeast fungi, and bacteria in im- 
mense numbers. 

If the infant is taking a food containing starch, this will appear to a 
greater or less extent in the stools, a larger amount in the case of very 
young infants. Starch is recognised by the blue reaction with iodine, 
or the violet reaction if the starch has been converted into dextrine, as is 
often the case. Starch granules may be seen under the microscope. 

The number of stools during the first two weeks is from three to six 
daily. After the first month two stools a day are the average; many 
infants have three, many others but one. 

As soon as an infant is put upon a mixed diet, the peculiar charac- 
ters of the stools cease, and they come to resemble more closely those 
of the adult, though remaining softer throughout infancy. They be- 
come darker in colour and assume the adult odour, while retaining their 
acid reaction. The bacteria, while still in great numbers, are more 
varied than are met with in milk-feces. 


MALPOSITIONS AND MALFORMATIONS OF THE STOMACH. 


The stomach is sometimes in the thoracic cavity in cases of diaphrag- 
matic hernia. It may be found in a vertical (foetal) position, variously 
adherent to the colon and small intestine. Malformations are much less 
frequent than those of other parts of the alimentary tract. There may 
be atresia or stenosis at either orifice, and very rarely a constriction is 
found near the middle of the organ, dividing it into compartments. The 
symptoms of atresia at either orifice are persistent vomiting, and death 
in a few days from inanition. 
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HYPERTROPHIC STENOSIS OF THE PYLORUS. 


It is only during the last few years that this condition has been 
generally recognized. Although many cases have been reported and the 
clinical picture and the pathological anatomy are now clearly under- 
stood, there is still considerable diversity of opinion in regard to many 
points in the pathogenesis and treatment. 

Males are undoubtedly more often affected than females. Of 68 
reported cases, 55 were in boys and 13 in girls. In several instances 
two children in one family have suffered from this condition. The fam- 
ily history bears in no way upon the disease; and that a great majority 
of reported cases have been in breast-fed infants, is probably not sig- 
nificant. 

The view of pathology most widely accepted is that there are two 
factors present: (1) hypertrophic, an abnormal development of the 
pylorus, especially its transverse muscular fibres, a congenital condition ; 
(2) spasmodic, consisting of a contraction of these increased fibres. The 
two elements are associated in varying degrees; in some cases the hyper- 
trophic, in others the spasmodic, predominates. 

The reason why vomiting and other symptoms may be delayed for 
several weeks appears to be that the motor power of the stomach may be 
for a time sufficient to force the food through the narrowed orifice. The 
additional spasm at this time may be insignificant. It is, however, after 
the stomach loses its reserve power that the signs of insufficiency present 
themselves. Recovery may still take place by the stomach regaining its 
compensation, and the pylorus losing its spasmodic contraction. That 
such a thing actually does occur is shown by the occasional finding at 
autopsies upon older children or adults of non-inflammatory constriction 
of the pylorus. Recoveries without operation have’ been reported by Heub- 
ner, Ibrahim, and others, even after all the typical symptoms were present. 

Another theory advocated by Thomson (Edinburgh) is that the hyper- 
trophy is a secondary condition brought about by a primary spasm of 
the pylorus. Were this so we would not expect such an increase of the 
connective-tissue, submucosa and mucosa, as is often found. Further- 
more, when symptoms have existed from birth the time seems too short 
for the development of such an enormous hypertrophy as is present. 
The same may also be said of cases with symptoms coming on later, but 
acutely. On this account Thomson was obliged to assume that the spasm 
began in intra-uterine life. 

Lesions.—Uniform pathological changes have been found at autopsy 
in all cases which gave typical symptoms during life. 

The pylorus is elongated, greatly thickened, being often as hard as 
cartilage, and projects into the duodenum like a cervix uteri. On section 
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the orifice is seen to be much diminished in diameter, but what is espe- 
cially striking is the great thickness of the wall of the pylorus. Tt is 
often one-fifth of an inch (5 mm.) or more in thickness, and of this 
fully two-thirds is in the muscular layer. Thick folds of mucous mem- 
brane may diminish the lumen still further. There may be hypertrophy 
of the wall of the whole stomach; and while the organ may be much 
dilated, it is often smaller than usual. Rarely there may be a dilatation 
of the lower end of the cesophagus. 

Microscopically. the most marked change is the great increase in 
thickness of the circular muscular layer, but there may be also an 
increase in the longitudinal muscle and in the connective-tissue of the 
submucosa. 

Symptoms.—The symptoms may appear in the first days of life. It 
is, however, more common and more striking for a period of comparative 
or absolute good health with gain in weight and good digestion to con- 
tinue for several days or even weeks before the most important symp- 
tom begins. 

The essential symptom is vomiting. At first there is nothing 
characteristic about it, but it soon becomes more persistent than is 
present in any other condition. It resists all measures which under 
other conditions usually bring relief. Vomiting may come on directly 
after food is taken or it may be delayed for an hour or more. In some 
severe cases almost all the food taken is vomited, in others only a por- 
tion of it. It may happen, especially after considerable dilatation has 
taken place, that the vomiting occurs at much longer intervals, possibly 
only once a day, but the child may then reject the greater part of what 
has been taken for the previous twenty-four hours. 

There need be no exciting cause for the vomiting. It sometimes takes 
place when the child is absolutely quiet, even asleep. The vomited mat- 
ters consist of food, the appearance of which is modified by the length 
of time it has remained in the stomach; there is usually mucus, the 
amount depending largely upon the duration of the condition; there 
may be small clots or streaks of blood from hemorrhagic erosions caused 
by the excessive contractions of the stomach. Bile is not present. There 
is a motor insufficiency of a very marked degree, so that after five or 
six or even ten hours of fasting, food may be removed from the stomach 
by lavage. 

Next to vomiting the most constant symptom is the progressive and 
often rapid loss of weight. At the end of two or three months ‘the child 
may weigh a pound or two less than at birth. There are present all the 
evidences of malnutrition or even marasmus. 

The urine is scanty, of high specific gravity, and deposits a heavy 
sediment of urates upon the napkins. If all the food is rejected there is 
absolute constipation ; when some food passes the pylorus, the stools may 
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be green, but more often are brown and very hard. The condition is not 
accompanied by fever. 

On an examination of the infant’s abdomen one is struck by the 
prominent appearance of the epigastrium as compared with the retracted 
and sunken portion below the umbilicus. Especially is this the case if 
emaciation is extreme. 

A very striking symptom is the peristaltic waves. These are usually 
present after food has keen taken, but may be seen at almost any time 
and may sometimes be induced by tapping or rubbing the epigastrium. 
They pass from left to right across the epigastrium and only for a short 
distance beyond the median line. They can hardly be mistaken. These 
waves are not diagnostic, as they may be seen in other conditions and 
are sometimes wanting in hypertrophic stenosis. 

Ibrahim deseribes a tonic contraction of the stomach that he has 
observed, the contraction lasting as long as fifteen seconds; the outline 
of the whole stomach could be seen and the greater curvature distinctly 
felt. The ingestion of food is sometimes followed by signs of pain. 
After a few mouthfuls have been taken eagerly, the infant can with 
difficulty be induced to take more. 

Visible peristalsis may occur, however, without any direct evidence 
of pain. In about one-fourth of the cases a pyloric tumour is present, 
situated slightly to the right of the median line; but usually this is ob- 
scured by the position of the liver. The tumour is movable, quite hard, 
about the diameter of the little finger, and feels not unlike a large lymph 
gland. The absence of such a tumour is of no importance in diagnosis. 

Concerning the usual course of the disease there is yet considerable 
difference of opinion. It is difficult to believe that most of these patients 
go on to recovery; yet many excellent observers, Heubner among them, 
insist that the vast majority recover completely, even after having ex- 
hibited the characteristic symptoms. In such cases it is stated that the 
vomiting grows less and less and finally ceases, with an improvement in 
all the other symptoms; the peristaltic waves are usually the last evi- 
denees to disappear; these may be seen weeks and even months after all 
vomiting has ceased. 

The more common belief is that unless relieved the cases usually 
grow slowly or rapidly worse, with progressive loss of weight and 
strength, with death in a state of extreme marasmus, the vomiting per- 
sisting until the end. 

Treatment.—Since it is impossible to make a correct diagnosis until 
the patient has been observed for some time, the early treatment is that 
of persistent vomiting—stomach washing and the most careful attention 
to feeding. Saline enemata should be given regularly to furnish the fluid 
required by the body and occasionally to cleanse the intestine. Nutritive 
enemata are of no value for prolonged use. 
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After a positive diagnosis has been made the question of operation 
must be considered. It is held by many that operation is absolutely 
contra-indicated on account of its great attendant dangers, and as most 
cases recover without it. General experience, however, is opposed to this 
view. If careful and intelligent treatment produces no improvement, 
and vomiting continues until life is threatened, surgery holds out some 
hope of relief, though a slender one. Cases apparently hopeless have been 
rescued by operation. The greatest judgment is necessary not to continue 
the expectant treatment too long, and thus allow the child to become so 
wasted and exhausted that operation is inadmissible. About one fourth 
of the cases operated on thus far have recovered. 

Of the various operations employed, pyloroplasty and anterior gastro- 
enterostomy seem to be the best on account of the small incision neces- 
sary, and the rapidity with which they may be done. Stiles (Glasgow) 
states that after anterior gastro-enterostomy the feeding is much simpler 
than after any other method of treatment.” 


VOMITING. 


Vomiting is one of the most frequent symptoms of disease in in- 
fants and young children, and occurs from a wide variety of causes. 
In disorders of digestion it is the one particular symptom which points 
to the stomach as the seat of disease. At the same time, it is one of 
the most difficult symptoms to control. From both a diagnostic and 
therapeutic standpoint, therefore, it is important that the significance of 
vomiting should be appreciated. 

The physician must have in mind both its common and its un- 
common causes. Vomiting takes place with great facility in young 
infants even from slight causes, owing to the position and shape of 
the stomach. : 

1. Vomiting from overfilling of the stomach.—This is often seen in 
nursing infants, and there may be no other symptom of disease. It is 
characterized by the fact that it comes within a few minutes after nurs- 
ing, that it is easy and without effort, and that the food is but little 
changed. It may be excited by moving the child or making undue pres- 
sure upon the stomach. It often comes with eructations of gas or air 
which has been swallowed. 

Vomiting from overdistention may be regarded as a safety-valve, 
and requires no treatment except to diminish the quantity of food. 


* For recent literature see Ibrahim’s monograph, Karger, Berlin, 1905; Wachen- 
heim, Amer. Jour. of the Med. Sciences, April, 1905; and for references to cases 
treated surgically—Shaw and Elting, Archives of Pediatrics, December, 1904, 
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2. Vomiting is almost invariably present in cases of acute gastric in- 
digestion, whether there is inflammation of the stomach or not. It does 
not usually come immediately after feeding, and it may be delayed for 
several hours. It is often preceded by fever and by marked prostration, 
which in young infants may approach collapse. It may cease when the 
contents of the stomach have been expelled, but often mucus, serum, 
and, in severe cases, bile, may be vomited for some time afterward. In 
these cases vomiting is due to the irritation of undigested food, and to 
the exaggerated reflex irritability of the stomach from congestion of the 
mucous membrane. 

3. In acute intestinal obstruction vomiting is rarely absent, and in 
most cases it is persistent. In the newly born, persistent vomiting is 
almost invariably dependent upon congenital obstruction of the intes- 
tine, which is most frequently in the duodenum. In malformations of 
the colon and rectum it is less constant and appears later. In intussus- 
ception, vomiting is forcible, immediately excited by the taking of food, 
and is at first bilious, but later may become fecal. The vomiting in in- 
testinal obstruction is associated with general symptoms of marked pros- 
tration, and usually with obstipation. 

4. Vomiting is a frequent and almost a constant symptom of general 
peritomtis. It is then associated with abdominal distention, tenderness, 
and fever. 

5. In certain nervous diseases, especially tumour of the brain and 
acute meningitis whether simple or tuberculous, vomiting is very com- 
mon. In tumour it may be the earliest, and for some time the only 
marked symptom. In several cases I have observed, exactly the same 
type of vomiting was present. It occurred only in the morning, some- 
times before breakfast, sometimes suddenly during the meal, and was 
repeated every few days. Cerebral vomiting is usually forcible or pro- 
jectile. It may have no relation to meals. The vomited matters are not 
characteristic, and the tongue may be clean. Headache, dulness, slight 
fever, constipation, and irregular pulse and respiration are usually pres- 
ent sooner or later. 

6. In infants, and less frequently in older children, vomiting is one 
of the usual symptoms to mark the onset of acute infectious diseases, 
especially the beginning of scarlet fever, pneumonia, and malaria. In 
these cases vomiting may be due simply to the arrest of digestion, or to 
the effect of the poison upon the nerve centres. 

7. An accumulation in the blood of various tovic materials may pro- 
voke vomiting; the most frequent example is uremia. In cyclic vomit- 
ing it is quite probable that the cause is the accumulation of some toxic 
agent in the blood. The absorption of ptomaines and other poisons 
taken in with milk or other food, or developed in the gastro-enteric tract, 
may excite vomiting. In some of these conditions it is possible that 
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the vomiting may be eliminative—an effort on the part of Nature 
to get rid of the toxic materials. The cases dependent upon renal 
disease are discovered by frequent and careful examination of the 
urine. The other forms are often exceedingly obscure, and recognised 
only by the exclusion of all other frequent and infrequent causes of 
vomiting. 

8. Vomiting may be reflex from irritation in the pharynx. This is 
frequent in young infants, who may induce vomiting by stuffing the 
fingers into the mouth. In certain cases the irritation from worms in 
the intestinal tract may cause vomiting, and it is possible that even den- 
tition may produce it. 

9. Habit is a frequent cause in cases of chronic vomiting. I have 
seen a child who had the power of vomiting at will anything in the nature 
of food which he did not like, yet whose stomach at the same time would 
bear large doses of quinine, to which he had no aversion, without the 
slightest disturbance. In young infants a habit of regurgitating the 
food may be acquired, so that this takes place more or less during the 
process of digestion after every meal. This is sometimes preceded by a 
movement of the mouth and fauces resembling swallowing, until finally 
the milk appears in the mouth. Habit is a potent cause in continuing 
vomiting where it has occurred frequently. In children who have this 
habit the most trivial cause will provoke it. It may be present without 
any other sign of gastric disease, and appears simply to depend upon 
exaggerated reflex irritability of the organ. J have seen a number of chil- 
dren who up to the third or fourth year objected so strenuously to taking 
solid food that they would immediately vomit it, no matter of what 
variety or in how small a quantity, although fluids were taken and 
digested without the slightest difficulty. 

10. Chronic vomiting may depend upon habit, as just described, or 
upon chronic indigestion ; or it may be associated with chronic pulmonary 
disease—vomiting here being excited by the attacks of cough, at first only 
when the paroxysms are severe, and later even when they are slight. In 
chronic indigestion the vomited matters are always characteristic, they 
have a distinct relation to meals, and they are accompanied by other 
symptoms of deranged nutrition. 

The diagnosis of a case in which vomiting is the chief symptom 
may be difficult. The first important distinction to be made is be- 
tween cases in which the vomiting is of gastric origin, and those in 
which it depends upon other causes, like intestinal obstruction, cerebral 
disease, toxic conditions, etc. It is only by a careful consideration 
of the other symptoms associated that an accurate diagnosis can be 
reached. 

The treatment of vomiting is the treatment of the cause upon which 
it depends. 
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CYCLIC VOMITING. 


This is not an infrequent disease; it has, however, as yet attracted 
but little attention except in this country. Although the clinical pic- 
ture is a very clear and definite one, its exact pathology is undetermined. 
It has also been described under the names of periodical vomiting, recur- 
rent vomiting, and a gastric neurosis. It is characterized by periodical 
attacks of vomiting, which recur at regular or irregular intervals of 
weeks or months, apparently without any adequate exciting cause. The 
usual duration of the attacks is two or three days, during which all at- 
tempts to control the vomiting are usually without avail, but at the end 
of this time it generally ceases spontaneously. 

Etiology.—The first attacks are usually seen between the ages of 
two and four years, but they may date back to infancy. The two sexes 
seem to be almost equally liable. A few of the patients are strong chil- 
dren, but the great majority are rather delicate and of a highly nervous 
temperament. The cases are seen chiefly in private practice, often oc- 
curring among those who have the best surroundings. In most cases the 
antecedents of patients are of the neurotic type, and in the family of 
some there is a marked tendency to gouty manifestations. The attacks 
are not traceable to distinct or flagrant errors in diet, and yet the habit- 
ual diet seems to bear some relation to the disease. In my own cases I 
have most frequently found the diet to be excessive in carbohydrates, 
particularly in the amount of oatmeal and potato. The exciting cause is 
often a nervous one—great fatigue or unusual excitement, sometimes a 
railroad journey or a child’s party; in many instances it seems to be 
induced by some minor illness having no relation to the digestive tract, 
such as an attack of tonsillitis or bronchitis. 

Symptoms.—The clinical picture presented by these cases is very 
characteristic, and is well illustrated by the history of the following case: 

The patient was a well-nourished boy of six years when he first came 
under treatment. He belonged to a neurotic family, and the attacks 
dated back to infancy. From this time they had recurred usually at in- 
tervals of a few months; occasionally five or six months would pass with- 
out one. The symptoms in all the attacks were similar in kind, differ- 
ing only in degree. They were preceded by a prodromal period lasting 
from twelve to twenty-four hours, marked by languor, dulness, dark 
rings under the eyes, loss of appetite, and a general sense of discomfort 
in the epigastrium. At this time the temperature was generally slightly 
elevated. The vomiting then began suddenly. It was attended with 
great retching and distress; it was often repeated every half-hour or 
hour for two days. On one occasion it occurred seventeen times in a 
single night. Vomiting was immediately excited by the taking of any 
food or drink, but it occurred when nothing was taken. The vomited 
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matters consisted of frothy mucus and serum, frequently streaked with 
blood, apparently from the violence of the emesis. The reaction was 
very strongly acid; sometimes there was bilious vomiting. The tem- 
perature usually fell to about 100° F. when the vomiting began, and 
continued at or below this point throughout the attack. By the end of 
the second day the exhaustion was very marked—so severe, in fact, as 
apparently to threaten life. 

The child lay in a semi-stupor, with eyes half open, lips and tongue 
dry, rousing at times to beg for water. The pulse was rapid and weak, 
and sometimes slightly irregular. There was no distention of the abdo- _ 
men; it was usually flattened. By the third day the vomiting became 
less frequent and then ceased entirely. Convalescence was rapid, and 
by the end of the week the boy was almost as well as usual. The attacks 
continued to recur at gradually lengthening intervals until they finally 
ceased altogether at about the twelfth year. 

Over forty of these cases have come under my observation, and in 
many of them I have had an opportunity to witness several attacks. The 
usual duration is one to three days. In one patient they lasted regularly 
for five days. Occasionally a severe attack will last a week. The average 
number of attacks is three or four a year. 

Prodromal symptoms are present in most of them—headache, gen- 
eral languor, coated tongue, and anorexia are the most frequent; in 
some there is marked constipation, with a history of very white stools 
for some time. The tongue is usually coated at the beginning of an 
attack, and at its height it is often dry and brown. The abdomen seems 
empty and its walls sunken; pain and tenderness are both rare. The 
bowels are constipated and move only by artificial means, and even then 
not freely. 

There is, as a rule, no desire for food, but the continual cry is 
for water to quench the constant, burning thirst. The pulse after the 
second day becomes rapid, soft, and often somewhat irregular. The 
respiration is shallow, and at times this also may be irregular. The 
temperature is seldom over 100.5° F., a point of much diagnostic value. 


The patients are dull, apathetic, and usually wish to be left alone. Head- 
ache is very common. 


The disposition to vomit is sometimes so great that patients are 
afraid to move or even to talk lest it may be provoked. The vomited 
matter is large in amount, considering that the patient is fasting. It 
is essentially gastric juice, containing free HCl, mucus, serum, many 
epithelial cells, and often traces of blood. The urine is concentrated, 
and frequently contains at the height of the attack a trace of albu- 
min, a few hyaline casts, and some blood cells—evidences of a mod- 
erate renal hyperemia. There is usually an excess of indican. A 
condition practically constant, and first pointed out by Edsall (Philadel- 


CYCLIC VOMITING, 333 


phia), is the presence in the urine of acetone, diacetic and oxybutyrie 
acids. This is thought to give some reason for the belief that cyclic 
vomiting is a form of acid intoxication. The above findings are so 
constant as to be of some diagnostic value. On the other hand, it should 
be stated that some hold that these urinary conditions are simply the 
result of the starvation. 

In two cases of my own, where careful determinations of urea and 
uric acid were made during and following attacks, it was observed that 
the excretion of urea was but little altered, while that of uric acid fell 
during the early days of an attack to one-half or one-third the normal 
for the same individual in health. 

The Nature of the Attacks.—These cases have little in common with 
the ordinary attacks of indigestion. With our present knowledge they 
are to be regarded as nervous explosions due to faulty metabolism, having 
many points of resemblance to migraine in the adult. The effect upon 
uric-acid elimination in the ease cited is very similar to that which occurs 
in migraine; and Rachford has observed a patient, and I have myself 
seen one, in whom the vomiting attacks were later in life ‘replaced by 
migraine. Whether it is to be looked upon as a manifestation of the 
hthemic state in children must be determined by future study. It is 
probable that not all the cases depend upon the same condition. 

Prognosis.—Although these patients very often seem to be most alarm- 
ingly ill, the danger to life is slight. I have seen but one fatal case, 
and in this the diagnosis is open to question, as no autopsy could be 
obtained. The patient died in the eighth week of her fifth attack. 

Griffith reports two fatal cases, the autopsy in one showing nothing 
characteristic; the symptoms in the other case were fairly typical. The 
probabilities are always in favour of a recurrence of the attacks. In 
most of the patients who have been observed they have extended over 
a series of several years, although by a careful régime much may be 
done to reduce their frequency. . 

Toward puberty there appears to be a strong tendency to spontaneous 
recovery. 

Diagnosis.—Organic disease of the brain and kidneys must first be 
excluded, the latter only by careful and repeated examination of the 
urine. The first attacks witnessed may strongly suggest the onset of 
tuberculous meningitis; and only the course of the symptoms may show 
that this is not present. Usually a history of many previous attacks 
may be obtained. From acute indigestion, cyclic vomiting is differen- 
tiated by the fact that the attacks are not brought on by indigestible 
food, and also by the persistence of the vomiting. It is distinguished 
from gastritis by its severity, the shorter duration of its symptoms, and 
its self-limited course. 

Appendicitis is excluded by the absence of pain, tenderness, and 
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temperature; intussusception by the fact that the symptoms are less 
severe, by the absence of blood and mucus from the stools, and by the 
fact that most of the attacks occur after infancy. 

Treatment.—When the premonitory symptoms appear, free purgation 
by calomel offers the best prospect of aborting an attack. If the vomit- 
ing has once begun, nothing seems to have the slightest influence in 
controlling it. It is usually increased by the taking of food or drink 
or by any medication by the mouth, and all should be withheld. The 
patient should be kept absolutely quiet and water given, per rectum, 
at regular intervals, usually six to eight ounces, four or five times a day. 
This keeps up the urinary secretion, allays thirst and often restlessness, 
and adds much to the patient’s comfort. In the more protracted cases 
rectal feeding should be employed. When the vomiting has ceased for 
several hours it is not likely to recur if food is very judiciously admin- 
istered, at first in small quantities. Broth, barley water, kumyss, or 
small quantities of iced milk and lime-water in equal proportions may 
then be given. 

The alkaline treatment has been strongly advocated; it consists 
in giving between the attacks bicarbonate of soda in doses of fifteen 
to thirty grains three times daily, and when the prodromal signs of 
an attack appear, to administer very large doses, as much as thirty 
grains every hour. I have used this plan of treatment with some appar- 
ent success and think it deserves further trial, although sufficient facts 
are not yet available to enable one to speak with confidence regarding it. 
Acting upon the theory that the symptoms are analogous to those of 
migraine, the treatment I have adopted in the interval has been dietetic ; 
it consists in excluding all sugar and sweets, and carefully limiting the 
amount of starchy foods. The diet prescribed has been composed princi- 
pally of meat, green vegetables, milk, and stale bread. In addition to 
careful regulation of the diet the general nutrition should be considered, 
and the patient’s life so regulated that extreme fatigue and exhaustion 
are prevented. In most cases close attention to these matters has resulted 
in a very great diminution in the frequency of the attacks. 


GASTRALGIA. 


This term is applied to sudden, severe attacks of abdominal pain. 
Gastralgia occurs as a symptom in most of the severe attacks of acute 
gastric indigestion; in such cases it is more marked in older children 
than in infancy. The pain of diaphragmatic pleurisy is often referred 
to the epigastrium, and may be so severe as to lead one to think that 
the stomach is the seat of disease. Another cause may be appendicitis. 
In vertebral caries of the dorsal region epigastric pain is a very frequent, 


ACUTE GASTRIC INDIGESTION, 835 


early symptom. It is also common in_children who suffer.from malaria, 
at the onset of acute attacks, and it may be severe when the febrile symp- 
toms are not well marked. In other cases pain in the stomach is of the 
nature of a true neuralgia, which may be excited by exposure to cold, 
by wetting the feet, by drinking ice-water, and by many other causes. 

In mild cases there is an intermittent pain, and usually no other 
symptoms. In severe cases the pain may be so great as to cause pallor, 
faintness, cold perspiration, and very marked prostration. The epigas- 
trium may be hard and sometimes retracted, the stomach appearing to 
be in a state of spasm. 

The principal interest attaches to diagnosis. If the pain is acute, one 
should carefully exclude appendicitis, renal and hepatic colic, and ulcer 
with perforation ; if more chronic, Pott’s disease should not be forgotten. 

Treatment.—During the attacks the patient should be put to bed, and 
counter-irritation used over the stomach, best by means of a turpentine 
stupe or a mustard paste. Internally there should be given hot water 
containing brandy or gin and five drops of spirits of chloroform; all 
food should be withheld. Hot bottles should be applied to the feet if 
they are cold. In the interval between the attacks the treatment should 
be directed to the patient’s general condition; especially should the cause 
be discovered, and if possible removed. In cases of recurring pain of a 
neuralgic character arsenic in the form of Fowler’s solution, two or three 
drops three times a day, may prove of benefit: In all cases attention 
should be directed to the diet. 


ACUTE GASTRIC INDIGESTION. 


This occurs whenever the stomach is unequal to the task imposed 
upon it. It may be either because the task is too great or because the 
capacity of the stomach for work is diminished. Under these two heads 
we may group the principal causes of acute indigestion. 

Under the first head the most important thing is the giving of im- 
proper food. In infants this is sometimes improper breast-milk; but 
more often cow’s milk containing too high proteids—i. e., milk without 
sufficient dilution. Other common causes are sudden weaning or any 
other abrupt change in diet, the too early use of solid food, and overload- 
ing the stomach. In older children the usual causes are indigestible 
articles of food, such as unripe fruits, pastry, etc., overloading the stom- 
ach, and swallowing food without sufficiently masticating it. Conditions 
which may diminish for the time the capacity of the stomach for work 
are fatigue, depression induced by atmospheric heat, chilling of the sur- 
face, especially the extremities, dentition, and the nervous impression 
caused by the onset of any acute disease. The effect is seen both on the 
glandular and muscular apparatus of the stomach. The secretions are 
diminished or altered in character, and the motor activity of the organ 


is arrested. 
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Symptoms.—One of the first consequences of arrested gastric diges- 
tion is that the food remains long in the stomach. Instead of being 
empty in two or two and a half hours after-feeding, as is normal in in- 
fancy, the food may remain in the stomach five or six hours, or even 
longer. The irritation from this undigested mass excites vomiting, 
which usually ceases after the stomach has been emptied. The vomiting 
may be preceded by nausea, pain, and constitutional depression which 
varies with the age and susceptibility of the child; in infants it may be 
very alarming. 

It seems probable that, as a consequence of arrested gastric digestion, 
_ the proteids are not converted into peptones, but remain in the form of 

albumoses. These products have been shown by experiments on animals 
to be toxic, producing stupor and circulatory disturbances. They are 
diffusible and are undoubtedly absorbed with great rapidity, and may be 
the cause of nervous symptoms of a striking character. There may be 
dulness, stupor, and sometimes contracted pupils, so as to suggest opium 
narcosis, or there may be restlessness, excitement, and even convulsions. 
There is also marked prostration, weak pulse, and fever. The tempera- 
ture in most cases of acute indigestion is from 101° to 103° F.; not infre- 
quently it rises to 104° or 105° F. The tongue is coated and the appetite 
entirely lost. In infants these symptoms are usually associated with or 
followed by more or less intestinal disturbance—generally diarrhcea, with 
undigested food in the stools. Epigastric distention may be present. 
Usually the vomiting ceases in from six to twelve hours, and after the 
stomach has been thoroughly emptied the temperature falls. Provided 
rest to the organ can be secured, and the exciting cause is one that can 
be removed, the patient may be quite well in two or three days. Relapses 
are, however, easily excited; and in a susceptible patient it is surprising 
to see how trivial a cause may excite one. 

The diagnosis between a simple attack of acute indigestion and one of 
gastritis can not be made at the outset. The former is much more fre- 
quent, and may be quite as severe, but is of shorter duration. The con- 
tinuance of the severe symptoms, especially pain, thirst, fever, and vomit- 
ing of mucus tinged with blood, justify the inference that inflammatory 
changes exist. The prognosis in these cases is good, except in very young 
or very delicate infants. In such patients an attack of acute indigestion 
is not infrequently fatal. 

Treatment.—The indications are, to empty the stomach as com- 
pletely as possible and then to secure to it absolute rest. If proper 
treatment is employed at the outset, the majority of such attacks can 
be cut short. Nothing is so efficient in infants as stomach-washing. A 
single washing usually suffices. If for any reason this can not be em- 
ployed, the child may take from its bottle a large amount of lukewarm 
water. The free vomiting which this usually produces may be sufficient 
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to cleanse the stomach fairly well, but by no means so thoroughly as 
stomach-washing. Persistent vomiting is sometimes arrested by giving 
‘small quantities of hot water. 

The subsequent treatment is chiefly dietetic. Everything should be 
withheld for three or four hours, when barley water, albumin water,* or 
whey may be given frequently, and in small quantities—e. g., half an 
ounce to one ounce every hour. After twenty-four hours raw beef-juice 
or broth may be tried, but no milk should be given for at least three days. 
When begun, it should be peptonized and diluted with five or six parts of 
water. In a nursing child, the breast should be withheld altogether for 
twenty-four hours, and then nursing allowed for two minutes every three 
hours, the time of nursing being gradually increased to three, five, and ten 
minutes as improvement occurs. The great mistake made in these cases 
is to begin food too soon and to give too much, especially of cow’s 
milk. 

Drugs are relatively of little value. If the measures mentioned have 
been used promptly they will not often be required. In many cases inju- 
dicious medication aggravates the symptoms and prolongs the attack. 
Unless the bowels have acted freely, calomel (gr. 4 every hour) may be 
given until this effect is obtained. Where there is continuous vomiting 
of very acid mucus and serum, alkalies are indicated—lime-water, chalk 
mixture, or the subcarbonate of bismuth. It is important to keep the 
child as quiet as possible. Local applications to the epigastrium are very 
often useful. Either dry heat may be applied by means of a hot-water 
bag or hot flannels, or more active counter-irritation by mustard. In 
older children the stomach is to be emptied by an emetic accompanied 
by large draughts of warm water. After this it should be kept entirely 
at rest for half a day, only carbonated waters or barley water being 
allowed in small quantities to allay thirst. Later, broth or beef-juice 
may be given, afterward milk diluted with two parts of lime-water. 
The patient should be kept upon a very low diet for four or five days. 


ACUTE GASTRITIS. - 


In comparison with the frequency of inflammatory diseases of the 
intestine, those of the stomach are rare, particularly so in infancy. 
Owing largely to the character of its secretion and its contents, the stom- 
ach is much more resistant to infection than are the intestines. Gastritis 
seldom exists alone, but is usually associated with enteritis or colitis. 

Etiology.—The causes of gastritis are, in the main, those of acute 
gastric indigestion—improper food or feeding—plus infection. This 


* Albumin water; The white of one fresh egg, one-half pint cold water, previously 
boiled, a little salt, one teaspoonful of brandy; shake thoroughly, and feed cold. 
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may be of many kinds, probably the most frequent being due to the 
streptococcus. Other organisms concerned are the bacillus of tubercu- 
losis, of diphtheria, the bacillus pyocyaneus, ete. Gastritis may also be 
caused by the introduction of irritants, which may either be swallowed 
accidentally or given as drugs. 

Lesions.—The mucous membrane of the stomach may be the seat of 
acute catarrhal, ulcerative, or membranous inflammation, all forms ex- 
cept the catarrhal being rare. There is also seen a mixed form, which 
from its cause is usually termed “ corrosive ” gastritis. 

Catarrhal gastritis——This is characterized by hyperemia of the mu- 
cous membrane, exudation of cells into the mucosa, a great increase 
in the secretion of the mucous glands, and changes in the epithelium. 
About the only change which can be recognised by the naked eye is 
congestion and swelling of the mucous membrane. These are usually 
more marked toward the pyloric end and along the greater curvature. 
There may be small extravasations of blood into the mucosa. The stom- 
ach contains undigested food and mucus, which may be thick and tena- 
cious, adhering very closely to the mucous membrane. The mucus may 
be stained brown from the capillary hemorrhages. The stomach may be 
either distended or contracted. Under the microscope the changes are 
seen to be almost entirely in the mucosa. In some places there is loss of 
the superficial epithelium, in others only degenerative changes in it are 
seen. The mucosa is infiltrated with round cells, this process being 
rarely diffuse, but generally occurring in patches. The blood-vessels are 
distended and many small extravasations are seen. Sometimes there is 
a moderate infiltration of the submucosa. Acute catarrhal gastritis 
alone is rarely severe enough to cause death. It is usually seen in cases 
which prove fatal from other causes, particularly diseases of the in- 
testine. 

Gastric softening (gastromalacia) is a condition dependent upon 
post-mortem changes—probably self-digestion of the stomach. It is 
found both where gastric symptoms were present and where they 
were absent. It is situated nearly always in the posterior wall, and usu- 
ally covers a considerable area, about one-third or one-fourth of this 
wall. It is recognised by the gelatinous, translucent appearance of the 
walls of the stomach, which are so softened that the finger may be 
pushed through them without force, or that sometimes the stomach 
ruptures while it is being removed. This condition is rarely seen when 
the stomach is empty. It can scarcely be mistaken for a pathological 
condition, if its occurrence is borne in mind. 

Ulcerative gastritis—This was met with six times, not including 
tuberculous cases, in 390 consecutive autopsies upon infants in the 
Babies’ Hospital. Three of the patients were less than four months old, 
and all were females. The ulcers varied from one twenty-fifth to one 
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quarter of an inch in diameter, and usually from ten to fifty were pres- 
ent. ‘They seldom extended to the muscular, and never to the peritoneal 
coat. The lesion was most marked in the posterior wall, toward the 
pyloric end and along the greater curvature. Evidences of catarrhal 
inflammation were present in most of the cases, and in four, of mem- 
branous inflammation. Under the microscope these ulcers resemble 
those of the colon. Lesions in some other part of the digestive tract 
were present in all but one case, in two there was thrush in the cesoph- 
agus; in three there was ulceration somewhere in the intestines. Cul- 
tures showed that two cases were due to pyocyaneus infection,* which 
was found to be general throughout the body. 

Membranous gastritis—This is even more rare than the varieties 
previously mentioned. I have met with it. but four times in infants. 
One case was associated with a membranous colitis; a second case with 
pseudo-diphtheria of the fauces and larynx in an infant but six weeks 
old. The cesophagus was not involved in this case; and indeed it often 
escapes. No Klebs-Loeffler bacilli could be found either in cover-slip 
preparations or by culture. Both these cases have been very fully re- 
ported by Dr. Wollstein.t 'To the naked eye the membrane appears as 
of a grayish-green colour; it is adherent, but can be detached in quite 
large patches. Only a portion of the stomach was covered in any of the 
cases; in two the principal disease was about the pylorus; in another 
along the greater curvature. In Fenwick’s case the entire surface 
of the stomach was lined with membrane. The microscopical appear- 
ances resemble those of membranous colitis. There is a pseudo-mem- 
brane composed of fibrin, granular matter, epithelial cells, and bac- 
teria. The mucosa shows a moderately dense infiltration with round 
cells, and in places superficial ulceration. There is also infiltration 
of the submucosa, and in some places even the muscular coat is 
involved. 

Membranous gastritis occurring in patients dying of diphtheria is 
not common. Councilman, Mallory, and Pearce noted its presence in 
only ‘five of one hundred and twenty-seven autopsies. 

Corroswe gastritis (toxic gastritis) —This form of inflammation is 
excited by various irritating and caustic substances, which are usually 
taken by accident, sometimes for the purpose of producing emesis. The 
most frequent substances are carbolic acid, caustic alkalies, mineral 
acids, arsenic, salts of copper, zinc, or antimony, croton oil, and corro- 
sive sublimate. 

The lesions in the stomach depend upon the amount of the substance 
swallowed, the degree of concentration, and whether the stomach was 


* See Martha Wollstein, M. D., Archives of Pediatrics, 1897, p. 760, for full report. 
+ Archives of Pidiatrics, July, 1892. 
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full or empty at the time. Strong caustics, whether acids or alkalies, 
usually act more deeply and extensively in the pharynx and oesophagus, 
for, owing to the spasmodic contraction of the muscles of these parts, 
often but a small amount of the substance reaches the stomach. Concen- 
trated irritant poisons produce in the stomach, especially along the 
greater curvature, irregular ulcers, which may be so deep as to cause per- 
foration, or they may affect the mucous membrane only. In severe cases 
death takes place early, often in a few hours. Dark, ragged ulcers are 
found in the stomach, the surrounding mucous membrane is the seat of 
intense congestion, and in places there are extravasations of blood. If 
death is delayed there are evidences of intense inflammation, sometimes 
with the production of a pseudo-membrane. If the amount of poison is 
not sufficient to cause death, and if the patient recovers from the re- 
sulting gastritis, a cicatricial condition of the stomach results, which 
later may lead to stenosis of the pylorus or other deformity of the 
organ. 

Symptoms.—Catarrhal gastritis can not be distinguished at its begin- 
ning from an attack of acute indigestion. There are fever, pain, vomit- 
ing, thirst, loss of appetite, coated tongue, and prostration. The pres- 
ence of inflammatory changes is indicated by the continuance of these 
symptoms, particularly the pain, vomiting, fever, and thirst. With the 
pain there may be epigastric tenderness. All food or liquids are imme- 
diately rejected, and even when nothing is taken the retching and vom- 
iting may continue, nothing but frothy mucus or serum being brought 
up, sometimes streaked with blood. The vomited matters are usually 
very sour; they may be bilious. The temperature is rarely high except 
at the outset. After the first or second day it usually ranges between 
100° and 101°5° F. Thirst is intense, and all liquids are taken with avid- 
ity, especially if cold, even though they are immediately vomited. The 
tongue is thickly coated with a white fur, and the breath may be foul. 
The constitutional symptoms are generally most severe at the outset. 
The usual duration of such attacks is from four to seven days, but with 
improper management, especially injudicious feeding, the disease may 
be much prolonged. One attack may follow another until a chronic 
condition is established. In most of the cases there is some disturb- 
ance of the intestines, usually a sharp attack of diarrhcea. Sometimes 
the gastric symptoms subside after a few days and those of the intes- 
tines become the predominant ones. The symptoms above given are 
those in infancy. In older children there is less of fever, prostration, and 
diarrhoea, but pain and vomiting are prominent. The attacks are usually 
shorter and altogether less severe. : 

The rare cases of ulcerative gastritis have nothing by which they can 
be distinguished from the form described, except a more prolonged 
course and a greater liability to hemorrhage. 
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Membranous gastritis also presents no peculiar symptoms. In fact, 
in the cases I have personally seen, the gastric symptoms were insignifi- 
cant, and the condition not suspected during life. 

In corrosive gastritis the effects of the caustic may be seen in the 
mouth and pharynx, the mucous membrane being of a gray or whitish 
colour. Pain and a sense of constriction are felt in the cesophagus and 
stomach, and thirst is great. Vomiting follows almost immediately, 
and the matters vomited are usually bloody. The subsequent course in 
most of the cases is the rapid development of collapse, and death, in a 
few hours from shock. The younger the child the sooner does the case 
terminate. In irritant poisoning not severe enough to produce death, 
the symptoms of acute gastritis follow, usually accompanied by more or 
less enteritis owing to the passage of the irritant into the intestine. 
There is seen a continuance of the vomiting, pain and epigastric disten- 
tion, and diarrhoea, and from these symptoms death may result in two 
or three days. It is extremely rare in infancy for the patient to sur- 
vive both the stage of shock and that of acute inflammation, so that the 
deformities of the stomach and the chronic conditions mentioned, are 
practically never met with excepting in older children. 

Treatment.—Cases of acute catarrhal gastritis are to be managed 
very much like those of acute gastric indigestion. Thirst may be re- 
lieved by swallowing bits of ice. Where there is continuous vomiting of 
acid mucus, relief is sometimes afforded by repeating the stomach-wash- 
ing once in twelve hours with a 1-per-cent solution of bicarbonate of 
soda, at 110° F. In older children, beneficial results sometimes follow 
the use of bismuth subcarbonate (gr. x every two hours) ; but in in- 
fants I must confess to have seen but little effect from any form of 
medication, the reliance being upon rest, careful feeding, and stomach- 
washing. 

Cases of corrosive gastritis require special treatment. The first indi- 
cation is to administer the proper chemical antidote to the substance 
swallowed, and the next to use bland mucilaginous or oily fluids, such 
as milk, albumin-water, oils in large quantities, etc. Especially should 
stomach-washing be avoided. Opium is always required, on account of 
pain, and should be given hypodermically. The general symptoms are to 
be treated according to the indications of the individual case. 


GASTRO-DUODENITIS. 


This is a catarrhal inflammation of the stomach and duodenum. 
Sometimes only the duodenum is involved. The inflammation com- 
monly extends from the intestine into the common bile duct, the swelling 
of which causes jaundice. The term gastro-duodenitis is sometimes 
used synonymously with catarrhal jaundice. The condition is a rare 
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one in young children, and especially so in infancy. I have never seen 
it in a child under two years old. 

The causes are for the most part obscure. It occasionally compli- 
cates malarial fever. I have seen it several times with influenza, and it 
may occur with any of the infectious diseases. Rehn has described a 
form which occurred epidemically. 

The symptoms of the disease are quite uniform. When primary, the 
onset is like an ordinary attack of indigestion, with vomiting, pain, | 
slight fever, and a moderate amount of prostration. The vomiting in 
some of the cases is repeated for several days. The pain may be quite 
severe, and localized in the region of the duodenum. It may be asso- 
ciated with tenderness in this region. The bowels are usually consti- 
pated. After three or four days, icterus, which is the only diagnostic 
symptom, appears. It is first seen in the conjunctiva, afterward in the 
skin, varying in degree according to the severity of the attack, but in 
most cases not being very intense. It is accompanied by the regular 
symptoms of obstructive jaundice. The stools are gray, sometimes 
white; there is a marked amount of intestinal flatulence. The urine is 
very dark, of a yellowish-green or bronze hue, and stains the clothing. 
There is complete anorexia; the tongue is thickly coated with a white 
fur. Headache, dulness, and languor are present, and the patient feels 
generally wretched. The slow pulse and the itching skin are uncommon 
symptoms in children. The liver is usually found, upon examination, 
slightly enlarged, and sometimes tender on pressure. The duration of 
the disease is about two weeks, the general symptoms disappearing be- 
fore the icterus. 5 

The diagnosis rarely presents any difficulty, and the prognosis is in- 
variably good. 

Treatment.—In the diet, fats and starches should be reduced to a 
low point or be entirely prohibited. Patients usually do much better 
upon a diet of rare meat, fruit, and a moderate amount of milk. If 
there is very much vomiting, the milk should be largely diluted with 
lime-water or partially peptonized. The amount of food given should 
be small, but water should be allowed freely, particularly the mineral 
waters. ‘The bowels should be opened every other day by calomel, fol- 
lowed by a saline purgative. In most of the cases no other treatment is 
necessary. When the pain is severe it may be relieved by counter-irrita- 
tion by mustard, turpentine, or even cantharides. The gastric symp- 
toms should be managed as are those of ordinary acute gastritis. The 
restricted diet should in all cases be continued for at least a week after 
the jaundice has disappeared. 
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CHRONIC GASTRIC INDIGESTION—CHRONIC GASTRITIS—GASTRIC 
CATARRH. 


Although from a pathological point of view these conditions are not 
identical, from a clinical standpoint there is no advantage in attempting 
to separate them. Nothing distinguishes chronic indigestion from 
chronic gastritis except that in the latter, in addition to continued de- 
rangement of function, there is a great increase in the production of gas- 
tric mucus. Chronic indigestion seldom exists long without the pro- 
duction of a slight amount of catarrhal inflammation. This condition 
in the stomach seldom, if ever, exists without more or less involvement 
of the intestine, and in the majority of cases the intestinal condition is 
the more important. In some, however, the gastric symptoms predomi- 
nate, and it is only those which are here considered. 

Etiology.—Chronie gastric indigestion may follow acute attacks, or 
it may be chronic from the outset. If the latter, it depends in infancy 
upon the continued use of improper food or bad methods of feeding. 
The improper food is very often a modified cow’s milk of improper pro- 
portions. Sometimes the proteids are too high, but the most frequent 
mistake is the use of too high a percentage of fat. As a consequence of 
imperfect digestion, fermentation in the residuum takes place, and the 
irritating products of this fermentation soon cause a catarrhal inflam- 
mation with a production of mucus, decomposition of which adds still 
further to the irritation. Chronic gastric indigestion also complicates 
most of the constitutional diseases of infancy, especially rickets, syphi- 
lis, tuberculosis, malnutrition, and marasmus. It may follow any of the 
acute infectious diseases. In older children it is due chiefly to the use 
of improper food, sometimes to the habit of rapid eating and insufficient 
mastication. It is associated with constitutional diseases as in infancy, 
and may complicate valvular disease of the heart. 

Lesions.—The changes found in chronic gastritis are usually confined 
to the mucosa. In the mild form there are degenerative changes of the 
epithelium of the tubules, with increased production of mucus; there 
may be a slight infiltration of the mucosa with round cells. The more 
severe form, with marked cell infiltration and the production of new 
connective tissue, is extremely rare. The submucous coat may be 
thickened and the muscular coat attenuated. The lesion can not be 
recognised by the naked eye. The stomach is apt to appear more or 
less dilated, and its surface is coated with thick and very adherent 
mucus. This lesion rarely exists alone, practically never in infancy, 
but is associated with similar lesions in the intestines, the latter being 


more severe. 
24 


344 DISEASES OF THE DIGESTIVE SYSTEM. 


Symptoms.—/n infants.—For our knowledge of the conditions exist- 
ing in the stomach in chronic indigestion we are indebted to the work 
chiefly of Cassel, Leo, Troitzky, and Wohlmann. The results obtained 
in the examination of stomach contents have not been uniform, and in 
practice one should not lay much stress upon the absence of the normal 
secretions. The constant presence of mucus in the vomited matters or 
in the washings from the stomach distinguishes chronic gastritis from 
simple chronic gastric indigestion. This greatly interferes with diges- 
tion, even though secretions are normal. The reaction of the stomach 
is almost invariably acid. The rennet ferment is present. Pepsin is 
absent in about half the cases. Hydrochloric acid is generally deficient, 
but is increased by irrigating the stomach. The following changes are 
present in nearly all cases: Fermentation takes place in the fats, the 
carbohydrates, and in the gastric mucus. The results of fermentation 
are the production of lactic, acetic, butyric, and other volatile fatty acids, 
which are especially irritating to a mucous membrane. New products 
are also formed from the decomposition of the proteids, and gases are 
always present. Food remains long in the stomach because of motor 
inactivity, which is partly the cause and partly the result of the disease. 
It often continues after all other symptoms have disappeared. 

The most important local symptoms are vomiting or regurgitation 
of food, vomiting of mucus, regurgitation of a sour watery fluid, belch- 
ing of gas, and pain from gastric distention. Vomiting is almost in- 
variably present, and may occur soon or long after feeding. It is often 
accompanied by regurgitation of food, which may begin soon after one 
feeding and continue in small amounts quite to the time for the next. 
In nearly all protracted cases the vomited matters contain mucus, and 
sometimes this is a conspicuous feature. The regurgitation of a sour 
irritating fluid occurs even when but little food is rejected, and usually 
accompanies the belching of gas.’ In infants some of the most striking 
symptoms are due to the gas. The stomach may be distended and hard 
most of the time, and often so much gas is present that infants find the 
greatest difficulty in taking food. Though evidently very hungry, they 
can take so little at a time that an hour or more may be required to 
take four or five ounces. That the food remains long in the stomach 
is best demonstrated by stomach-washing. Instead of the stomach being 
empty in two or three hours, as it should be, food is almost invariably 
found four or five hours, and in some cases six or eight hours, after 
feeding. 

The appetite may be abnormally great, or it may be very poor. As 
a rule, children take less food than in health. The tongue is usually 
coated. The general symptoms are those of malnutrition; there is con- 
stant fretfulness and sleep is irregular or disturbed; the weight is sta- 
tionary, or there is steady loss; there is also anemia, and the child’s 
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development is arrested. There is nearly always some*derangement of 
the bowels—constipation or diarrhcea. There may be dilatation of the 
stomach, especially in rachitic children, when overfeeding has been 
practised. 

There is little tendency to spontaneous improvement or recovery, the 
prognosis depending almost entirely upon the treatment employed. Un- 
less relieved the condition is apt to continue, until some serious acute 
disease develops which may be fatal. In young infants, chronic gastric 
indigestion should not be confounded with hypertrophic stenosis of the 
pylorus. 

In older children.—The disease is not so common as in infants. In 
all cases the most constant symptom is vomiting, which may occur regu- 
larly after meals, or only in the morning before breakfast. If the latter, 
the vomited matters consist chiefly of mucus. In addition to these 
regular attacks there may be the frequent regurgitation of small quan- 
tities of food. There are gastric flatulence and pain, due to hyperacid- 
“ity or to acid fermentation. The appetite is variable—sometimes inor- 
dinate, sometimes entirely lost; it may be capricious, there being usu- 
ally a craving for highly seasoned food. The tongue is constantly 
furred, and the breath usually disagreeable. These symptoms are seen 
in all degrees of severity. Intestinal disturbances are not so frequent 
as in infancy. Constipation is more common than diarrhea. The gen- 
eral symptoms are those of malnutrition. There are anemia, wasting, 
constant fretfulness, disturbed sleep, and various other nervous disor- 
ders. 

Prognosis.—The prognosis depends upon the age of the patient, the 
duration of the disease, the surroundings, and upon how well treatment 
can be carried out. In infants under three months the prognosis as to 
life is bad. If children live to the age of seven or eight months, they 
may recover with proper treatment. These patients do much better in 
private practice than in institutions. Much depends upon the co-opera- 
tion of an intelligent mother or nurse. Chronic gastric indigestion is not 
dangerous to life except in young infants. Its principal danger consists 
in the predisposition it gives to acute diarrhoeal diseases in summer, 
which in such patients are very likely to be fatal. It may also lead to the 
development of marasmus. 

In older children, as in the case of infants, these symptoms may con- 
tinue indefinitely; there is little tendency to spontaneous recovery, but 
under favourable circumstances, with constant care, much may be done 
for all these patients and many of them may be completely cured. 

Treatment.—Infants.—The general treatment is too apt to be ig- 
nored, but it is just as important as measures directed more specifically 
to the stomach. A large, roomy nursery, and plenty of fresh air by 
night and by day, are very important; sometimes under the influence of 
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these alone improvement begins. General friction of the body with 
cocoa-butter is useful in delicate children with poor circulation. Infants 
must be properly covered, and it is of the utmost importance that the 
feet be kept warm. Of the measures directed to the stomach, two are 
chiefly to be depended upon—stomach-washing and diet. 

Stomach-washing (page 62) is useful, first, in remoying the mucus 
which is so abundant in most of these cases; secondly, in cleansing the 
organ thoroughly at least once a day, this of itself being most impor- 
tant; thirdly, as a stimulant to the gastric secretions, especially hydro- 
chlorie acid. Plain boiled water, or a weak alkaline solution—sodium 
bicarbonate, one drachm to the pint—may be employed. In the 
early part of the treatment the washing should be done daily; later, 
every second or third day. The time selected is not very important, 
but it is better to make this about three hours after feeding. The 
mother or nurse may easily be taught to wash the stomach, so that it 
may be done as frequently and for as long a period as circumstances 
require. 

The question of diet has been quite fully discussed in the chapter on 
Infant-Feeding, particularly in the pages in which the feeding in diffi- 
cult cases is considered. If milk is being given, one should first en- 
deavour to determine which of the elements is the chief cause of the 
trouble. This is most frequently the fat, next the proteids, and only 
rarely the sugar. The fat should be reduced, and if trouble also exists 
with the proteids, these should be managed in the manner indicated on 
pages 208-211. Where very serious and long-continued trouble exists 
with both the fat and proteids, a change of diet to a farinaceous food 
may be the most efficient means of checking the gastric fermentation. 
Malted foods seldom succeed. 

The quantity of food and the frequency of feeding are both matters 
of importance. As a rule with a serious amount of chronic gastric dis- 
turbance in infants over three months old the feedings should not be 
less than three and seldom more than five hours apart; four hours is 
a good average. Small meals of a somewhat concentrated food are 
usually better than large feedings of a very dilute food. Careful study 
of the individual child is indispensable to success. 

Drugs have a very limited application in the treatment of this con- 
dition in infants. Generally they are too much used, too little attention 
is given to the details of feeding, by which means alone permanent im- 
provement is reached. The continued use of pepsin and hydrochloric 
acid has given me but little satisfaction. But for the relief of one symp- 
tom drugs may be of considerable advantage; wherever the production 
of gas and constant eructations are prominent symptoms, the salicylate 


of soda is useful. It may be given with the feeding in doses of one or 
two grains. 
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The management of these cases in older children must be conducted 
along the lines laid down for infants. With them, stomach-washing can 
not be so easily employed, and other means must be used to clear the 
stomach of mucus. The best is undoubtedly the use of large draughts of 
water, as hot as can be borne, an hour before eating. From six to eight 
ounces should be taken, preferably slowly by sipping. To this may be 
advantageously added, in many cases, fifteen or twenty grains of bicar- 
bonate of soda. 

The diet should consist of milk diluted at least three times, kumyss 
or matzoon, beef juice, raw meat, beef peptones, and a moderate amount 
of starchy food, preferably dried bread or zwieback. Sweet fruits, and 
in many cases all fruits, must be avoided. The amount of water taken 
at meal-time should be carefully restricted. Beneficial results are ob- 
tained in most of these cases by the use of nux vomica or simple bitters 
before meals, and the regular administration of hydrochloric acid (gtt. 
v to vuj of the dilute acid) shortly after meals. All pastry, sweets, nuts, 
and candies must be absolutely prohibited. With improvement in the 
symptoms green vegetables may be added to the diet, and the amount of 
starchy food increased. The general treatment must not be neglected. 
The patient should lead an out-of-door life as much as possible, and 
regular but very moderate exercise allowed. Great caution is necessary 
against over-fatigue. Iron may be given in most cases during convales- 
cence; but cod-liver oil should be carefully avoided until the gastric 
symptoms have quite disappeared. Relapses are easily excited, and 
the most constant care regarding the food must be maintained for 
months, or even years. 


DILATATION OF THE STOMACH. 


Moderate dilatation of the stomach is quite a frequent condition, 
although it is not so large a factor in the disorders of digestion in 
infancy and childhood as many who have written upon the subject 
would lead us to believe. A very marked degree of dilatation is rare, 
but in these cases its recognition is important and its treatment diffi- 
cult. 

Dilatation is almost invariably regular or cylindrical; it is usually 
most marked at the cardiac extremity (Fig. 61). Cases of irregular or 
saccular dilatation, except when associated with cicatricial conditions, are 
of somewhat doubtful occurrence. The irregular shapes of the stomach 
found at autopsy dependent upon the contraction of the muscular coats, 
may be easily mistaken for hour-glass contraction or saccular dilatation. 
The degree of dilatation may be very great; thus, the stomach of a child 
three months old measured at autopsy nine ounces; another, four and 
a half months old, ten ounces. The greatest dilatation I have measured 
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during life was in a child four months old, where the stomach held twelve 
ounces. 

In rare instances dilatation may result fri congenital stenosis of 
the pylorus. The most important predisposing cause, however, is the 
muscular atony which accompanies rickets. It is found to a slight de- 
gree in almost all severe cases of rickets. The principal exciting causes 
are continued distention from overfeeding and chronic indigestion. 

In most cases the only symptoms are those of the chronic indigestion 
which almost invariably accompanies dilatation. If there is pyloric steno- 
sis, vomiting is present. In young infants the pressure symptoms may be 
very serious. ‘I'his is particularly true in infants with acute bronchitis or 
broncho-pneumonia, or in those with atelectasis. In these patients I have 
seen very grave symptoms accompany the rapid distention of a dilated 


A 


Fria. 59.—A, dilated stomach from rachitic child of six months; B, stomach of healthy child 
of same age. (Outlines reduced from photographs. } 


stomach, and in one very delicate infant of three months this was appar- 
ently the cause of death. A positive diagnosis of dilatation is only 
made by the physical signs. There are epigastric fulness and distention, 
and in some very thin patients the outline of the stomach can be distinctly 
seen. Dilatation of the transverse colon, however, may be mistaken for 
dilatation of the stomach. In the latter, the lower outline is convex, while 
in the former it is usually slightly concave. The most satisfactory means 
of diagnosis is by percussion. The examination should be made three or 
four hours after feeding, at which time the whole abdomen is apt to be 
tympanitic. ‘The stomach should then be filled with water; the lower 
limit of the area of flatness will be the lower border of the stomach. This 
is much more satisfactory than determining the outline after the genera- 
tion of gas in the stomach. If the lower border comes nearly to the 
umbilicus the stomach is dilated; if it is below the umbilicus, it is much 
dilated. In many cases the capacity of the stomach can be measured by 
simply seeing how much water can be easily introduced into it by means 
of the funnel and stomach tube. 
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In moderate dilatation of the stomach the prognosis is good except 
when it is due to pyloric stenosis. If the infant has any acute or chronic 
pulmonary disease, dilatation of the stomach may add to the discomfort 
and even to the danger from that condition. 

In the management ‘of these cases the first point is to restrict the 
use of fluids, reduce the size of the meals, and regulate the diet in 
accordance with the general plan outlined in the chapter on Chronic 
Indigestion. If the dilatation is marked, the stomach should be washed 
once a day. The general condition of the patient usually requires tonics, 
the best of which is strychnine; and rickets, if present, should receive 
its appropriate constitutional treatment. 


ULCER OF THE STOMACH. 


Ulceration of the stomach may be found in connection with several 
pathological processes which are quite distinct from one another: 

1. Ulcers in the newly born. These have already been referred to in 
the chapter on Hemorrhages of the Newly Born. The only character- 
istic symptom is hemorrhage. 

2. Ulcers resulting from acute gastritis. These also are not fre- 
quent (page 338). As a rule they give no symptoms except those of 
gastritis, although in several cases I have known severe hemorrhage to 
result from them. This symptom will be considered later. 

3. Tuberculous ulcers. These are quite rare. I met with gastric 
ulcers five times in one hundred and nineteen autopsies on tubercu- 
lous cases; however, the evidence was not conclusive in all of them 
that the ulcers were tuberculous; but in three the tubercle bacilli were 
found. Usually there were several small ulcers; in one case but 
two were present, the larger one being nearly three-fourths of an inch 
in diameter, and situated on the posterior wall near the middle of the 
greater curvature. All but one of these cases were in infants, one child 
being only ten months old. The ulcers gave no symptoms during life, 
and death took place from general tuberculosis. This is the history of 
nearly all the few cases on record. In one, however, reported by Casin, 
a tuberculous ulcer perforated the stomach and caused death from peri- 
tonitis. Active symptoms—bloody vomiting and bloody stools—were 
excited by the use of an emetic. 

4. Simple perforating ulcers. These are of great rarity and uncer- 
tain pathology. I have found but five recorded cases in young children 
in non-tuberculous patients, two of these being young infants. Rotch’s 
patient was but seven'weeks old, and Cade’s but two months. Two other 
cases were under four years old. 

The symptoms of ulcer before perforation are gastric pain and ten- 
derness, vomiting of blood, and often bloody stools. In most of these 
cases in children there were no symptoms until perforation, then fol- 
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lowed collapse, sometimes high temperature, the rapid development of 
tympanites, and death from shock or from peritonitis. 

The prognosis is bad in all forms of ulcer of the stomach, except the 
small follicular variety. In this, however, the diagnosis can not posi- 
tively be made except by gastric hemorrhage, and it is only this which 
makes these cases serious. 

Treatment.—The treatment is absolute rest, ice, small doses of 
opium, rectal feeding, stimulants; later, bismuth, arsenic, or nitrate of 
silver. If symptoms of perforation occur the abdomen should be opened 
without delay, as offering the only chance of recovery. 


TUMOURS OF THE STOMACH. 


Although exceedingly rare, tumours of the stomach occur in child- 
hood, and are seen even in infancy. A case of sarcoma of the stomach in 
a child of three and a half years has been reported by Finlayson (British 
Medical Journal, December 2, 1899). It was apparently primary. ‘The 
microscopical examination showed it to be of the spindle-celled variety. 
This writer could find no other recorded case under the age of fifteen. 

Lymphadenoma of the stomach in a rachitic infant of eighteen 
months has been recorded by Rolleston and Latham (Lancet, May 14, 
1898). There were multiple tumours arising from the mucous mem- 
brane in the pyloric region. The case in many features resembled leu- 
keemia. ; 

Six cases of cancer of the stomach in children under ten years are 
collected in an article by Osler and McCrae (New York Medical Jour- 
nal, April 21,1900). Four of these were in young infants and probably 
congenital. One case, in a child of eight, presented the usual symptoms 
and lesions of the adult disease. 


HAMORRHAGE FROM THE STOMACH (HAMATEMESIS). 


The most frequent variety of hemorrhage from the stomach, that 
met with in the newly born, has already been considered. (See page 
105.) . 

I have met with three fatal cases in young infants, the eldest being 
fifteen months old. In the first case there were symptoms of ordinary 
gastro-enteritis. On the seventh day the vomiting of blood began, and 
was repeated about ten or twelve times during the next twenty-four 
hours, when death took place. The blood was quite abundant, as much as 
a drachm of red blood being discharged at once. At autopsy there were 
found in the stomach about two ounces of dark-brown fluid, but no gross 
lesion was discovered, and no explanation of the bleeding. This hemor- 
rhage was apparently capillary. In the second case there were symptoms 
of acute gastro-enteritis of thirty-six hours’ duration. After this time 
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there was marked abdominal distention with symptoms of collapse; then 
a profuse hemorrhage from the stomach, the child dying while vomiting 
blood. At least half a pint was discharged. The stomach contained at 
autopsy two ounces of dark fluid blood, and the mucous membrane was 
filled with minute ulcers extending quite through the mucosa. In the 
third case there was no vomiting of blood, but the patient died with 
symptoms of internal hemorrhage. There was blood in the upper part 
of the intestine, and the stomach was filled with blood; it contained 
many small follicular ulcers resembling those found in the previous case. 

Hemorrhage from the stomach may occur in purpura, hemophilia, 
scurvy, and rarely in malaria. In young girls about puberty it may be a 
form of vicarious menstruation. Occasionally blood may be vomited in 
cases of hemorrhagic measles. Two cases are reported in which fatal 
hemorrhage followed the swallowing of a foreign body. In both, vomit- 
ing of blood occurred long after the original accident. In one case two 
and a half years had elapsed. The autopsy in this case showed impac- 
tion of the foreign body and ulceration into the arch of the aorta. Spu- 
rious hemorrhages may occur where blood has been swallowed and then 
vomited. The source of this is most frequently the nose or pharynx. 
It may happen in infants at the breast, where the blood is drawn from 
a fissure or ulcer in the nipple. The amount of blood vomited under 
these circumstances may be large enough to be quite alarming. It may 
be recognised by the child’s general condition being normal, and by the 
presence of fissures or ulcers upon the nipple. It may sometimes be 
noticed that the vomiting of blood follows nursing from one breast and 
not from the other. 

Symptoms.—There may be no symptoms except those of internal 
hemorrhage, but this is rare. Usually there is vomiting of blood, and 
blood appears in the stools. If the hemorrhage is rapid and vomiting 
speedily occurs, the blood may be of a bright-red colour. If it has been 
long in the stomach it is of a dark-brown or black colour resembling 
coffee-grounds. The stools containing blood from the stomach are 
black and tarry in appearance. The general symptoms will depend upon 
the amount of blood lost. 

In a case where blood is vomited, the.first point is to distinguish spu- 
rious from true gastric hemorrhage. The nose and pharynx, especially 
its posterior wall, should be carefully examined. If the child is at the 
breast, the nipples should be examined. In older children it is important 
to distinguish vomiting of blood from hemoptysis. This distinction is 
to be made in accordance with the rules laid down in text-books on gen- 
eral medicine. The prognosis is bad if the hemorrhage is due to ulcer, 
if it is very profuse, or if it occurs in young infants. When it occurs in 
connection with constitutional diseases the prognosis depends upon the 
original disease. 
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Treatment.—Altogether the most efficient remedy is the suprarenal 
extract. It may be given very freely, at least two grains every half hour 
to a child of one year. The patient should be kept quiet, preferably upon 
the back; if there are signs of collapse, stimulants may be given hypo- 
dermically or by the rectum. No food should be given by the stomach 
for at least twenty-four hours after the hemorrhage has ceased. 


CHAPTER VI. 
DISEASES OF THE INTESTINES. 
MALFORMATIONS AND MALPOSITIONS. 


MALFORMATIONS are not very frequent, but are of great variety. 
With the exception of those situated at the lower end of the intestine 
they are not of much practical importance, for the condition is such 
ordinarily as to be incompatible with hfe. Malformations may be met 
with at any point in the canal, but most frequently in the rectum and 
anus. Aside from these, malformations of the large intestine are much 
less common than those of the small intestine. 

Malformations of the Rectum.—In Fig. 60 are shown the usual vari- 
eties of malformation of the rectum. The most frequent is atresia of 
the anus (1). In this the cu- 
taneous septum has not been 1 2 
absorbed, but the intestine is 
normal to its lower extrem- 
ity. This form is readily 
curable by a surgical opera- 
tion. In the next variety (2) 
the cutaneous orifice and the 
lower part of the rectum are 


A 
normal, but a membrane - A 
. . Fic. 60.—Malformations of the rectum. A, anus; 
separates this portion from B, rectuna, : , 


the upper part of the gut; 

this is usually situated within two or three inches of the anus. The 
bulging of the lower part of the distended intestine can usually be felt by 
the finger in the rectum, and a simple division of the membrane by a 
guarded bistoury may relieve the condition. Tke third form (3) is more 
serious. Here the rectum terminates in a blind pouch at a variable dis- 
tance from the anus, and is represented below by an impervious fibrous 
cord. The diagnosis of this condition can not positively be made without 
opening the abdominal cavity. The bulging of the intestine appreciable 
by the finger in the rectum, is the only point which differentiates the 
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preceding variety from this one. Instead of atresia of the rectum there 
may be stenosis of varying degrees, which may give rise to the usual 
symptoms of stricture. This is often curable by dilatation. 

Malformations of the Small Intestine —There may be stenosis or 
atresia at any point, often at many points. Obstruction is much more 
frequent in the upper than in the lower part of the small intestine, the 
most common seat being the duodenum.* Atresia is more often seen than 
stenosis. There may be a single point of obstruction, or the lumen of 
the intestine may be obliterated for a considerable distance, the intestine 
being represented only by a fibrous cord which connects the two open por- 
tions, or there may be no connection between them. In all cases the in- 
testine above is found very greatly distended, while that below is empty 
and usually atrophied. The causes of these multiple deformities are 
mainly two—feetal peritonitis and volvulus.+ In foetal peritonitis there 
are usually found bands of adhesions between the intestinal coils, and be- 
tween the intestine and the solid viscera. Syphilis has been assigned as 
a cause in many cases. Volvulus, or a twisting of the intestine during 
its development, is a more satisfactory explanation for the majority of 
the cases, especially where there are multiple points of atresia. All 
these conditions are beyond the reach of surgical treatment. The symp- 
toms appear soon after birth and are those of intestinal obstruction. 
(See page 117.) The higher the point of obstruction the shorter the 
duration of life; it is rarely more than a week in any case of atresia ; 
in stenosis it may be two or three months. 

Meckel’s diverticulum.—This is the remains of the omphalo-mesen- 
teric duct, which in foetal life forms a communication between the intes- 
tine and the umbilical vesicle. It is given off from the ileum, usually 
about a foot above the ileo-cecal valve. Most frequently it exists as a 
blind pouch from one-half to two or three inches long, communicating 
with the intestine. At the extremity of this there may be a fibrous cord, 
which is free in the abdominal cavity or attached to the umbilicus. In 
other cases the duct may remain pervious quite to the umbilicus, so that 
there is a fecal fistula. Prolapse of the mucous membrane of the duct 
may lead to an umbilical tumour. (See page 114.) Meckel’s diverticu- 
lum, especially when present as a cord connecting the ileum with the 
umbilicus, may compress a coil of intestine, leading to obstruction or even 
strangulation. This may occur in infancy or later in life. 

Malpositions.—The ascending colon may be found upon the left side. 
There may be a complete transposition of the abdominal viscera. In 


* See Cordes, Archives of Pediatrics, June, 1901, for a report of fifty-seven 


cases. 
+ Silbermann (Jahrb. fiir Kinderh., Bd. xviii, p. 420); Gaertner Jahrb, fiir Kinderh., 


Bd. xx, p. 408). 


354 DISEASES OF THE DIGESTIVE SYSTEM. 


cases of congenital umbilical hernia a large part of the intestines may be 
found in the tumour, and in diaphragmatic hernia they may be in the 


thoracic cavity. 


DIARRHdA, 


The term diarrhwa is used to cover all conditions attended by fre- 
quent loose evacuations of the bowels. These depend upon an increase 
in peristalsis and in the intestinal secretions. 

The importance of diarrhceal diseases in children can best be appre- 
ciated by reference to the following table showing the mortality of diar- 
rhoeal disease in children under two years as compared with that from 
certain infectious diseases for all ages. 


Deaths in New York City for Five Years. 


1900. 1901. 1902. 1903. 1904. | Totals. 

Measles valliiages sc: .0)..sijuec ceclece 816 449 710 508 895 | 3,378 
Scarlet fever, all ages ............. 465 | 1,162 940 784 851 4,152 
Pertussis, MOTE Nea ee net hagnet ate 584 289 606 324 197 2,000 
Typhoid, ean a NR eK 718 727 764 653 661 3,523 
Diphtheria,s “S* = cies cere: 1,920 | 2,068 | 2,015 | 2,190 | 2,084 | 10,277 

Totalideathsitromuiive diseases. pes lin retein cll etree rail reir tete ell eet rene 23,330 
Diarrhoeal disease under two years..| 5,744 | 5,796 | 4,988 | 4,489 | 5,646 | 26,563 


There are several important underlying factors upon which diarrheal 
diseases depend. Their great frequency belongs to the first two years of 
life; after this time a notable diminution both in frequency and severity 
is seen, and a fatal outcome is relatively rare. The extreme susceptibility 
of infancy is due to several causes. The digestive organs are severely 
taxed to provide for the needs of the growing body. The mucous mem- 
brane of the gastro-enteric tract is very delicate in structure, and has not 
much resistance; it is constantly exposed to injury by irritation, and to 
infection. 

The next most striking fact about diarrhceal diseases is their preva- 
lence during the summer season. This is graphically shown. in Figs. 61 
and 62, where are given by months the cases treated in a large New York 
dispensary for ten years, and the mortality records for the entire city 
during the same period. The enormous increase in the number of cases 
occurring in the summer months does not have reference to any single 
form of diarrhoea, but’to all forms. 

While diarrheeal diseases are especially frequent in cities and among 
the poor, still they are not essentially diseases of the city or of poverty. 
Severe and even fatal cases are constantly met with among all classes 
and in all places.. Diarrhceal diseases are not essentially filth-diseases ; 
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yet their frequency and severity are both increased by want of clean- 
liness in apartments, and in the persons and clothing of infants, espe- 
cially the napkins, chiefly because these lead to a contamination of the 
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Fre, 61.—Mortality from diarrheal diseases in New York for ten years in children under five; 
compared with the mean temperature for the same period. , mortality; ----- ‘ 
mean temperature. (Seibert.) 


food. Poverty and bad surroundings predispose to diarrhoea in summer, 
just as they do to other forms of acute disease in the cold season. 

But more important still is the sort of care that the infant receives. 
Intelligent care, even in very poor surroundings, may enable children to 
escape serious diarrhea in summer. This result is due not only to the 
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Fig. 62.—Cases of diarrheal disease treated in the German Dispensary (New York) in ten 
years in children under five; compared with the mean temperature for the same period, 
, eases of diarrhoea; ----- , mean temperature. (Seibert.) 


care of the person, but includes intelligent management of feeding, with- 
out which all methods are alike unsuccessful. 

Anything which lowers the general vitality increases the liability to 
diarrhceal diseases. Marasmus, malnutrition, and rickets are especially 
important factors. ; 
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There are cases in which diarrhcea and dentition are closely asso- 
ciated, for the bowels quickly become normal when the teeth have pierced 
the gum. These cases, although rare, do occasionally occur. The infre- 
quency of diarrhoea during dentition in the cold season, is the best argu- 
ment against its importance as an etiological factor. 

Of all etiological factors, the form of feeding is the most important. 
Of 1,943 fatal cases which I have collected, only three per cent had the 
breast exclusively. Fatal cases of diarrhoeal disease in nursing infants 
are extremely rare. In most cases, however, it is not artificial feeding 
per se, but artificial feeding ignorantly and improperly done, which is 
to be blamed. If cow’s milk is employed as a substitute for breast-milk, 
the differences in composition are either not appreciated or else ignored, 
so that many artificially-fed children suffer from malnutrition. The 
comparative safety of cow’s milk in winter and in the country, however, 
shows that the chemical composition of cow’s milk is not the most impor- 
tant factor. Another common and very serious mistake is that of over- 
feeding. Artificially-fed children are almost always over-fed. The com- 
mon practice of feeding an infant every time it cries, or of keeping the 
- bottle at its mouth the greater part of the time, is productive of untold 
harm. 

The feeding of impure milk is an important cause of diarrhcea, espe- 
cially among the poor in cities during the summer. The different ways 
in which milk may be contaminated have already been considered in a 
previous chapter. It is surprising to see how quickly diarrhea is excited | 
by impure milk. I once saw in the New York Infant Asylum every one of 
the twenty-three healthy children, all over two years old and occupying 
one ward, attacked in a single day with diarrhcea which was traced to 
this cause. Articles of food totally unsuited to the child’s digestion are 
often given. Among the poor it is a common practice to give all kinds of 
solid food to children from six to eighteen months old, while those of two 
years often get only the regular diet of the family. The great majority 
of the attacks of diarrhoea in children over two years old can be traced 
directly to improper food, often to unripe or partly decayed fruit. 

The factors mentioned—over-feeding, too frequent feeding, and the 
habitual use of improper food—all combine to produce a chronic indiges- 
tion which is probably the most important predisposing cause of diar- 
rhoeal diseases. 

The opinion has long been held that some close connection exists 
between bacteria in milk and the prevalence of diarrhceal disease in sum- 
mer. In the years 1901 to 1903 an investigation * was undertaken by 
the Rockefeller Institute in co-operation with the Health Department of 


* The full report of this investigation was published by Prof, William H. Park and 
the author in the Medical News, December 5, 1908. 
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New York to secure more definite data regarding the following points: 
(1) The results in infant-feeding obtained with milk of different de- 
grees of purity both in winter and in summer, as shown by the gain or 
loss in weight, the amount of gastro-intestinal disturbance, and the 
death rate; (2) the relation, if any, existing between the number of 
bacteria present in the milk and the frequency of diarrhoeal disease; (3) 
whether any organisms with pathogenic properties could be found in 
milk to which diarrhceal disease could be ascribed as a cause; (4) 
whether the practice of heating milk—pasteurization or sterilization— 
affected the results obtained with any given milk; (5) to what degree 
older children as well as infants were affected by bacterial contamination 
of milk. 

Altogether observations were made upon 592 bottle-fed infants liv- 
ing in tenements of New York; 202 were observed in winter and 390 in 
summer. The infants were well when the observations were begun, and 
were watched for a period of about three months, being visited regularly 
by physicians, who gave advice when needed. For some of the children 
no change was made in the milk which they were already taking; for 
others special milk was provided. Samples of milk as fed to the chil- 
dren were frequently examined as to the number and character of the 
bacteria present. Observations were possible upon infants taking (1) 
condensed milk, (2) the cheapest grade of store milk, such as is usually 
purchased by the poor, (3) a better grade of milk delivered in bottles, 
(4) the best bottled milk sold in the city, all of the above being pre- 
pared at home, (5) milk modified at central distributing stations and 
furnished to patients in separate feeding-bottles. 

During the winter period of observation, the mortality was but 2.5 
per cent, and in but one instance was death due to disease of the digestive 
tract. The health of the infants observed was not appreciably affected 
by the kind of milk nor by the number of bacteria which it contained. 
The different grades of milk varied much less in the amount of bacterial 
contamination in winter than in summer, the cheap store milk averaging 
only about 750,000 per c.c. 

During the summer period, the mortality was 10.5 per cent, four- 
fifths of the deaths being due to diarrhceal disease. At this season the 
kind of milk influenced greatly both the amount of illness and the 
mortality. The worst results were seen in those who took the cheap 
grade of store milk and those who took condensed milk; the best results 
in those who took the best grade of bottled milk, or modified milk from 
central distributing stations. 

The number of bacteria which may accumulate in milk before it 
becomes noticeably harmful to the average infant in summer, differs with 
their nature, the age of the milk and the temperature at which it has 
been kept. Of the usual varieties present, no strikingly deleterious re- 
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sults were seen until the number approached the one million mark. 
If much above this point, however, the injurious effects were usually 
manifest. But below it other factors rather than the number of bacteria 
seemed of greater importance. Thus in the use of condensed milk, 
prepared as it usually was with hot water, the bacterial contamination 
was relatively small, yet the results were almost as bad as with the most 
highly contaminated milk. 

An effort was made to discover whether a relationship existed be- 
tween any special forms of bacteria present in city milk and the health 
of children. The observations were continued for two years and alto- 
gether the pathogenic properties of 139 varieties of bacteria isolated 
from milk were tested upon animals in various ways, chiefly by feeding 
pure cultures to young kittens. The results were entirely negative. Nor 
could a relationship be established in any other way between any special 
form of bacteria in milk and the summer diarrhceas of infancy. 

To test the effect of heating milk, observations were made in the sum- 
mers of 1901 and 1902 upon 92 infants who were taking the modified 
milk prepared at a central depot. The milk used was from a good farm, 
and had been kept properly cooled. The infants were divided into two 
groups as nearly alike as possible in their surroundings and in the care 
they received. To one group the milk was given pasteurized (165° F. 
for thirty minutes), to the other group it was given raw. All the 
infants were well at the beginning of the period of observation. The 
results are shown in the following table: 


] a 
Total Remained Had Average 
Foon. number of | wellentire | severe Deaths. 
infants. summer. | diarrhcea. cartcae 


Pasteurized milk containing 1,000 
to 50,000 bacteria per ¢.c. at the 
(HUINEMO BURCH seek Ab on Sae Sloe ne Ae 41 31 10 4 1 

Raw milk containing 1,200,000 to ; 
20,000,000 bacteria per c.c. at : 
the time of se... smrac. 0... - 51 17 34 114 2 


Thirteen of the fifty-one infants on raw milk were changed before 
the end of the season to pasteurized milk because of serious diarrheea; 
but for this the results with raw milk would have been even more un- 
favourable. A similar experiment was made a third season with almost 
identical results. Although the number of cases is not large, the results, 
which were practically uniform for three successive seasons, show un- 
mistakably that in hot weather fairly pure milk given raw, causes illness 
in a much larger number of cases than when it has been previously 
heated. However, a considerable percentage of infants apparently do 
quite well upon raw milk. 


Sterilized milk cannot be kept indefinitely, owing to the development 
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of spore-bearing bacteria. Although heating may destroy all the lactic 
acid groups, which cause souring of milk, such milk, if kept at summer 
temperature for any considerable length of time (over twenty-four 
hours), may contain immense numbers of other bacteria, and be very 
poisonous although not sour. This indicates the particular danger which 
may come from the general sale of pasteurized or sterilized milk, which is 
popularly supposed to be safe for two or three days, even without ice. 

After the first two years, children are less and less affected by bacteria 
in milk. The observations seemed to show that milk from healthy cows, 
produced under cleanly conditions and kept at a temperature below 
60° F., although containing large numbers of bacteria, sometimes 
amounting to many millions per e.c., might be taken in considerable 
quantities and for long periods by children over three years old, without 
any appreciably harmful effects resulting either from the living bacteria 
or their toxins. A single example is typical of a number of observations 
made. An orphan asylum, containing 650 children from three to four- 
teen years old, used during an entire summer, milk in which the bacteria 
ranged from 2,000,000 to 20,000,000 per c.c.; yet during this period there 
occurred no case of diarrhcea of sufficient severity to call a physician. 
The milk was kept cold (below 60° F.) until used; but was given with- 
out sterilization. 

Mere numbers of bacteria certainly appear to count for much less 
than was once supposed. But the fact should not be overlooked that 
milk abounding in bacteria because of careless handling is also always 
liable to contain pathogenic organisms derived from human or animal 
sources. An important factor is the temperature at.which the milk 
has been kept. If this is above 60° F., poisons are much more likely 
to develop, as the history of many epidemics of ptomaine poisoning 
from milk shows. 

The Different Varieties of Acute Diarrhea.—Mechanical diarrhea. 
This includes cases in which diarrhcea is produced by foreign bodies, or 
substances taken as food which virtually act as foreign bodies: such are 
partially cooked rice or other cereals; green corn, radishes, celery, cab- 
bage, or other vegetables; nuts and unripe fruits. The irritation caused 
by such substances may produce only increased secretion and peristalsis 
by which the offending articles are removed, or, if sufficiently severe and 
continued, it may lead to actual inflammation of the mucous membrane 
of the intestine. 

The indications for treatment are first to give an active cathartic, 
and, after thorough evacuation of the bowel has taken place, to quiet 
the excessive irritation by opium. For two or.three days after such an 
attack the diet should be very light, and of such a character as to leave 
but little residue. The patient should be kept quiet, preferably in bed, 
until the stools are quite normal. 
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Diarrhea from drugs.—In susceptible infants any of the ordinary 
cathartics may cause an attack of diarrhoea, because the physiological 
effects have been either exaggerated or prolonged: It is doubtful whether 
such attacks are often produced in nursing infants by cathartics taken by 
the mother. 

Diarrhea from nervous influences.—Certain nervous impressions 
seem to be able to produce diarrhcea when no other factors are present. 
The most important are chilling of the surface, depression caused by 
atmospheric heat, fatigue, exhaustion, fright, and dentition. It is a 
characteristic of many of these cases, that the taking of food into the 
stomach immediately excites a movement of the bowels. The chief ab- 
normal condition in such cases is exaggerated peristalsis. This is best 
controlled by rest and opium. 

Eliminative diarrhea.—This term has been applied to cases in which 
diarrhoea is evidently an effort on the part of Nature to rid the body of 
some irritant or toxic product. The best-known example is the diarrhcea 
of uremia. It is, however, very probable that the diarrhea of ee 
acute infectious diseases belongs in this category. 

Acute intestinal indigestion.—Diarrhea is a constant symptom of 
this condition, which is of such importance that it ae be subsequently 
considered at length. 

Diarrheas of infectious origin.—In the forms of diarrhcea above 
enumerated there are no lesions, and the bacteria found in the stools 
are the ordinary bacteria of the intestines. There is merely altered 
functional activity, both motor and secretory; so that the normal chem- 
istry of digestion is disturbed. All other forms of acute diarrhcea are 
to be regarded as infectious. 

All infectious diarrhceas are associated with some anatomical lesions, 
the extent and severity of which depend upon the nature and degree of 
the infection and the duration of the process. In the mildest cases and 
in those of short duration, even though severe, the lesions involve chiefly 
or solely the epithelial lining of the intestine. These changes may be 
compared to acute degenerations of toxic origin in other organs, the kid- 
ney, for example. Nearly the whole intestinal tract is usually affected, 
and often the stomach in addition. The symptoms in this group of 
cases are due not so much to the anatomical changes as to functional dis- 
turbance and to the toxins produced in the intestine. These act as local 
irritants, and are absorbed into the circulation, producing the constitu- 
tional symptoms of the disease. ; 

These cases have been classed as acute gastro-enteric intoxication. 

In the more severe forms and in cases of longer duration more ex- 
tensive lesions are present. The epithelium is destroyed; the bacteria 
penetrate into the deeper layers of the intestines, producing lesions which 
vary greatly in character and degree. They are important as modifying 
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the symptoms, course, and termination of the disease. These cases are 
sometimes classed as inflammatory diarrhoea; here, from the location of 
the lesions, they are grouped under the term ileo-colitis. 

The pathological relation existing between the different forms of 
diarrhoeal disease is a very close one. The same case may pass succes- 
sively through the stages of acute indigestion, gastro-enteric intoxica- 
tion, and ileo-colitis. This transition may be very slow, or it may be so 
rapid that the different stages can not be distinguished. Instead of 
passing through the entire series, the process may stop at any stage and 
the case recover, or it may at any stage prove fatal. 


ACUTE INTESTINAL INDIGESTION. 


In infants, acute indigestion is seldom limited either to the stomach 
or to the intestine, although in one ease the disturbance of the stomach 
is shght and that of the intestine serious, and-in another the reverse may 
be observed. In these little patients the intestinal symptoms are much 
more frequent, and as a rule they are more severe than those referable to 
the stomach. There will be considered in this connection only the intes- 
tinal symptoms of acute indigestion; the gastric symptoms have already 
been described. It should be remembered that these may be seen in all 
possible combinations. In older children it is not uncommon to see the 
intestinal symptoms alone. 

Etiology.—The causes are essentially the same as those mentioned 
under Acute Gastric Indigestion—the use of improper food, over-feeding, 
sudden change of food as in weaning, or the change from some other food 
to a rich breast-milk; also various conditions affecting the nervous sys- 
tem, such as heat, cold, fatigue, or the onset of any acute disease. A pre- 
disposition to such attacks is furnished by summer weather, a delicate 
constitution, a feeble digestion, and by previous attacks of any intestinal 
disorder. In susceptible children, both infants and those who are older, 
the slightest error in feeding may induce an attack. 

‘Symptoms.—In infants, if the attack develops suddenly, gastric 
symptoms are usually present; if more gradually, they are usually ab- 
sent. The local symptoms are colicky pain, tympanites, and later diar- 
rhea. The important constitutional symptoms are fever, prostration, 
and various nervous disturbances. In older children the pain generally 
precedes the diarrhoea by some hours, and is referred to the region of 
the umbilicus. Pain is indicated by the sharp, piercing cry, great rest- 
lessness, and drawing up of the legs. Tympanites is rarely very marked. 

The stools are always increased in number and are from four to 
twelve a day. If more frequent they are very small. The first stools are 
more or less fecal, but this character is soon lost. In infancy the colour 
is first yellow, then yellowish-green, and finally often grass-green. Weg- 
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scheider has shown that this colour is due to biliverdin. The exact na- 
ture of the process in the intestine, in consequence of which biliverdin 
takes the place of bilirubin as the colouring matter of the stools, is still 
a disputed point, but in infancy this change in colour is nearly constant. 
The reaction of the stools is almost invariably acid. The odour may be 
sour, or it may be very foul. The stools are much thinner than normal, 
and frothy from the presence of gases. Blood is not present, nor is 
mucus seen, unless the symptoms have lasted several days. Undigested 
food is always present ; in infants upon a milk diet, this occurs as fat or 
lumps of casein. Fat may appear as small, yellowish-white masses re- 
sembling casein, but distinguished by their solubility in equal parts of 
alcohol and ether. Casein masses are more numerous, larger, and 
whiter. Unchanged starch may be recognized by the iodine reaction. 
The microscope shows, in addition to food-remains, mucus, epithelial 
cells, and bacteria. Epithelial cells, usually of the cylindrical variety, 
are numerous in proportion to the severity and duration of the attack. 
The bacteria are the ordinary forms found in the feces. 

In the cases with sudden onset the temperature is invariably elevated. 
In infants it ranges from 102° to 105° F.; in older children from 100° to 
103° F. The high temperature does not continue. Usually after twelve 
or twenty-four hours it falls nearly or quite to normal. In the cases with 
a more gradual onset, or in those of a less severe character, the tempera- 
ture does not often go above 101° F. The general prostration, like the 
temperature, is greatest in infants and in the cases beginning abruptly. 
It is sometimes so severe as to threaten life. There are seen rapid pulse, 
pallor, drawn features, and general muscular weakness. There may be 
restlessness, due to pain and the general discomfort, or there may be 
dulness, apathy, or convulsions. 

The course and termination of the disease depend upon the previous 
condition of the patient, the nature of the exciting cause, and the treat- 
ment employed. In a previously healthy child, if the cause is at once re- 
moved and proper treatment instituted, the severe symptoms rarely last 
more than a day or two, and in four or five days the patient may be quite 
well. In delicate infants, a severe attack of acute intestinal indigestion 
in the hot season is likely to prove the first stage of a pathological pro- 
cess which may continue until serious organic changes in the intestine 
have taken place. This result may not follow the first attack, but one is 
often succeeded by others until it occurs. If circumstances are such that 
proper dietetic treatment and general hygienic measures can not be car- 
ried out, this termination is very common. 

Diagnosis.—It is impossible to recognize an attack of acute intestinal 
indigestion until the diarrhcea begins; the previous symptoms of fever, 
prostration, etc., are seen in many infantile diseases. From the other 
forms of diarrhoea, this is distinguished by its brief duration, although its 


ACUTE INTESTINAL INDIGESTION, 363 


symptoms may be very alarming. The nervous symptoms are usually 
less marked than in gastro-enteric intoxication, and vomiting is less fre- 
quent. 

Prognosis.—Such attacks do not endanger life except in very young: 
or very delicate infants, in whom they may be fatal. The worst feature 
of most cases is that such attacks predispose to more serious intestinal 
diseases, many of which have their origin in acute indigestion which has 
been either neglected or badly managed. 

Treatment.—The same general plan is to be followed as in cases of 
gastric indigestion—viz., first to empty the bowels as completely as pos- 
sible of all decomposing or irritating masses of food; secondly, to secure 
to the patient, and especially to the digestive organs, as complete rest as 
possible. For the first indication nothing is better than calomel, which 
may be given in one-eighth-grain doses, and repeated every hour until 
the full effect is seen. Any other active purge, such as castor oil or 
syrup of rhubarb, may be substituted. Thirst is always great on account 
of the fever and the loss of fluid by the stools, but digestion even in the 
stomach is feeble, and often arrested altogether. For the first twenty- 
four hours no plan succeeds better than that of withholding everything 
in the shape of food, giving to allay thirst such articles as whey, albu- 
min-water, mineral waters, or cold boiled water. Small quantities must 
be given—i. e., one to four teaspoonfuls—but the interval may be as 
short as ten or fifteen minutes. If the prostration is very great, stimu- 
lants may be needed. Brandy is the best form for their administration. 
After the offending materials have all been swept from the intestine, but 
never before, opium may be given in doses large enough to control the ex- 
cessive catharsis. For a child a year old, one-quarter grain of Dover’s 
powder after each stool is usually sufficient, and often a smaller dose 
may answer the purpose. : 

The difficult problem is to feed these cases during the latter part of 
the attack. In nursing infants, the breast may be given after twenty- 
four hours, the nursing interval being six hours, and the time of one 
nursing not longer than five minutes. Between the nursings other food 
may be given. In the case of infants past the nursing age, or those who 
are being artificially fed, cow’s milk should be withheld in all forms for 
three or four days, and the child kept upon a diet of broths, farinaceous 
or malted foods. As improvement continues milk may be cautiously 
and very gradually added, at first to one or two feedings each day, and 
later to every feeding. It should be boiled. Since the fat is especially 
likely to cause disturbance, plain milk diluted is better than a milk-and- 
cream mixture. In some cases there is an advantage in using partially 
or completely peptonized milk. 

In the acute stage the diet of older children should be much like that 
of infants. Later it shonld consist of meat, broths, eggs, boiled milk, 
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and a small quantity of dried bread. All cereals, vegetables, and espe- 
cially all fruits, should be withheld for some time, and then given only in 
small quantities, and the effect on the stools closely watched. Iumyss, 
buttermilk, and matzoon are frequently better borne than plain milk. 

The use of drugs in these attacks, except those already referred to as 
indicated during the early stage, seems to me to influence the disease 
very little. Sometimes good results follow the giving of the extractum 
pancreatis half an hour after meals, or some of the preparations of 
malt when farinaceous food is first allowed. If the diarrhcea following 
the acute symptoms is prolonged or excessive, it usually indicates that 
either intestinal infection or inflammation is present, and the case 
should be treated accordingly. General measures, especially rest, fre- 
quent bathing, fresh air, and change of air, are very important in the 
management of all these cases, especially when they occur during the 
summer. 


CHAPTER VII. 
DISEASES OF THE INTESTINES.—(Continued.) 


ACUTE GASTRO-ENTERIC INTOXICATION. 


Synonyms: Summer diarrhcea, gastro-enteritis, cholera infantum, mycotic 
diarrhea. 


Tus is the form of diarrhoea which is so prevalent in summer. It 
occurs regularly each season, being epidemic in most large cities of the 
temperate zone. The lesions in the intestines are slight, amounting in 
most cases only to a superficial catarrhal inflammation, often bearing no 
relation to the severity of the symptoms. which are due mainly to the 
absorption of toxic materials, the result of the putrefactive changes in 
the stomach and intestine. This form of diarrhoea may follow closely 
upon an attack of acute indigestion, in which it very often has its begin- 
ning. When the infection is of sufficient intensity and duration, it leads 
to the development of marked structural changes in the intestine, espe- 
cially in the lower ileum and the colon. Acute gastro-enteric intoxica- 
tion thus stands midway between acute indigestion and ileo-colitis. 

Etiology.—Among the causes of acute gastro-enteric intoxication are 
to be mentioned, first, those which give rise to acute indigestion, and, 
secondly, the general factors mentioned as predisposing to all forms of 
diarrhoeal disease—age, surroundings, constitution, food, and methods 
of feeding. The most striking thing about these cases is their prevalence 
during hot weather. While all varieties of diarrhcea are more frequent in 
summer, it is the form under consideration which is especially prevalent. 
Year after year are repeated in New York the conditions which are 
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graphically represented in Figs. 61 and 62—viz., an ‘epidemic which, 
beginning in June, rapidly increases in severity, reaching its height in 
July, from which time it diminishes steadily during August and Sep- 
tember, regularly coming to an end in October. What is true of New 
York is true also of Philadelphia, Baltimore, and other large American. 
cities, as well as of Berlin and other cities of central Europe. A study 
of these charts shows that while the mean temperature rises gradually 
during April and May, it is not until June is reached with its mean 
temperature of 61° F., that any notable increase in diarrhceal diseases 
begins. It appears then that an average mean temperature, or, accord- 
ing to Seibert, an average minimum temperature, of about 60° F. is 
needed to start the epidemic. Not many cases are seen until such a tem- 
perature has lasted for some days, usually about a week. The epidemic 
then begins in force and increases in severity through July. The ex- 
planation of the high mortality of this month appears to be, not the 4° 
or 5° F. by which the temperature of July exceeds that of June and 
August, but that the majority of the susceptible infants are unable to 
withstand the first very hot month. Humidity and rainfall, according to 
the careful investigations of both Seibert in New York and Baginsky in 
Berlin, do not influence either the prevalence of summer diarrhcea or 
its mortality. 

The action of heat in producing diarrhcea was formerly regarded as a 
direct one. Severe cases were looked upon as examples of heat stroke or 
thermic fever. If such a thing exists it must be regarded as extremely 
rare. There is, however, no doubt that the constitutional depression pro- 
duced by high atmospheric temperature does seriously interfere with 
digestion, and that acute indigestion so produced is very often the first 
stage in the pathological process, and prepares the way for infection. 
’ The view almost universally held at the present time regarding summer 
diarrhoea is that it is of infectious origin. 

Despite the fact that since 1886 many series of bacteriological studies 
of the intestinal discharges have been made by Booker and Park in this 
country, by Baginsky, Escherich, and others in Germany, our knowledge 
of this subject is still very incomplete. The conditions are exceedingly 
complicated, and the problem is a very difficult one. So far as is now 
known, no one form of bacteria can be assigned as the cause of this 
group of diarrhceeas. The evidence seems to be conclusive that the Shiga 
bacillus may, in a certain percentage of cases, produce diarrhceal disease 
of this type. It is, however, wanting in so large a proportion of cases, 
that it cannot be regarded as the specific cause. With existing knowl- 
edge it seems probable that there are a number of organisms present in 
the intestines in slight disorders of digestion which, under favourable 
conditions, may multiply to such a degree as to produce very serious 
disease. : 
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There are certain cases in which toxic symptoms of a severe type 
develop abruptly in children previously quite well. These only are to 
be regarded as examples of acute milk poisoning. Although the bacteria 
in the milk may have been previously destroyed by sterilization, the 
toxins produced by them may still be present. This is doubtless the 
explanation of the simultaneous development of several cases in families 
or institutions. 

With our present knowledge we can not believe that direct contagion 
is the usual way in which this disease is spread. When occurring in in- 
stitutions or in families, it usually happens that a number of children 
are attacked simultaneously rather than successively, this indicating a 
common cause, usually to be found in the food. However, disinfection 
of stools and napkins is indicated in all cases. 

Relation of the different etiological factors.—The predisposition to 
attacks of summer diarrhcea is partly general and partly local. The gen- 
eral influences are age (under two years), feeble constitution, unhygienic 
surroundings, and a condition of general malnutrition dependent upon 
improper food or feeding. The most important of the local causes is a 
previous derangement of digestion. In addition there may be present a 
low grade of catarrhal inflammation. The attack may begin as acute 
indigestion, not infrequently the direct result of high atmospheric tem- 
perature. In consequence of the presence of undigested food in the 
stomach or intestines there are furnished conditions in which bacteria, 
previously present in small numbers, may multiply very rapidly; bacteria 
may be introduced in such numbers and of such virulence as to over- 
power the digestive organs; or, finally, bacterial products may be in- 
gested with the food, requiring only absorption to produce their effects. 

Lesions.—The statements which follow are based upon a study of 
forty autopsies, in twenty-two of which microscopical examinations were 
made. The lesions may be briefly described as a superficial catarrhal in- 
flammation affecting the entire gastro-enteric tract, although it varies 
much in severity in the different regions and in the different cases. The 
colon, the lower ileum, and the stomach, are apt to suffer most, the 
duodenum and the jejunum least. 

The gross appearances.—These are fete disappointing, and may 
often show but little that is abnormal. The stomach is distended with 
gas, and contains undigested food. Its walls may be coated with mucus. 
The upper part of the small intestine is empty. The lower portion con- 
tains particles of food, and yellow, gray, or green material, often offen- 
sive, resembling the stools passed during life. The transverse colon, the 
cecum, and sigmoid flexure are apt to be distended with gas, and contain 
materials similar to those mentioned, while the rest of the large intes- 
tine is usually empty and its walls contracted. It may be coated with 
mucus. The mucous membrane of the stomach may show intense con- 
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gestion, generally in patches, or it may be pale. The mucous membrane 
of the small intestine may be pale throughout; there are often irregular 
areas of congestion, or a very intense congestion of a large part of its 
surface, particularly in the ileum. With this there may be redness and 
swelling of Peyer’s patches and the lymph nodules (solitary follicles). 
In the colon the mucous membrane is congested, especially upon the 
ruge. ‘This congestion may be general or in patches. The lymph nod- 
ules are usually swollen; but this may be due to an antecedent process, 
and not to the final attack. There is no thickening of the intestinal 
walls. The changes described are not at all uniform, and do not differ 
very greatly from the appearances often seen in the intestines when 
patients have died of other diseases. 

In the cases classed clinically as cholera infantum, the pathological 
changes are more characteristic. The greater part of the small intes- 
tine, and sometimes the entire colon, are distended with gas, and contain 
material of a grayish-white colour about the consistency of a thin gruel. 
It has a mawkish odour, but usually not a very offensive one. The 
mucous membrane of the entire intestinal tract has in most cases a pale, 
“washed-out ” appearance. Sometimes this is seen only in the small 
intestine, while there are areas of congestion in the colon. If cholera in- 
fantum has been ingrafted upon some other pathological process in the 
intestines, as is not infrequent, there is found post-mortem evidence of 
this in the form of severe catarrhal inflammation, sometimes old ulcera- 
tions. In some cases, where the symptoms have been those of choleriform 
diarrhoea, there are found evidences of an intense diffuse gastro-enteritis, 
as shown by congestion of the stomach and almost the entire intestinal 
tract, with swelling of the mucous membrane, and especially of Peyer’s 
patches. 

The microscopical appearances.—Unless autopsies are made very soon 
after death—at least within four hours—it is not safe, in most of the 
cases, to draw conclusions from the conditions found, as post-mortem 
changes take place so readily in the intestines, and these changes are so 
like those of the disease under consideration. This applies particularly 
to the condition of the epithelium. One should also be cautious in inter- 
preting the appearances of portions of the intestine which have been 
greatly distended with gas. 

The essential lesion consists in degenerative changes in the epithe- 
lium of the stomach and intestines. The cells may still be present, but 
with the cell protoplasm and nuclei so changed that they do not stain 
normally. Bacteria are found in the epithelial layer and in the upper 
portion of the crypts of Lieberkiihn. In more severe and prolonged 
cases the superficial epithelium in places is entirely destroyed, and 
through such breaks the bacteria can be seen penetrating into the deeper 


structures of the intestine; these changes mark the beginning of ileo- 
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colitis. In simple intestinal intoxication the bacteria are not, as a rule, 
found in the deeper structures of the intestines nor in the lymph nodes 
of the mesentery. Unless autopsies are made immediately after death, 
little significance can be attached to the presence of bacteria, particularly 
the colon bacillus in the deeper layers of the intestine, in the other 
organs, or in the blood. 

The changes in and about the blood-vessels are variable. The small 
vessels may be distended, and there may be hemorrhages or an exuda- 
tion of leucocytes in their neighbourhood. These conditions are seen 
either in the mucous or submucous layer. The exudation from the blood- 
vessels is usually slight, and in many cases is wanting. Peyer’s patches 
and the lymph nodules may be enlarged from cell-proliferation. Patho- 
logically no sharp line can be drawn between these lesions and those of 
the early stage of ileo-colitis; the latter affect the lower ileum and colon 
chiefly, often exclusively, are more advanced, and involve the deeper 
parts of the intestinal wall. 

Lesions in other organs—These are much less frequent and less 
severe than in the more protracted cases of ileo-colitis. Acute bronchitis 
and broncho-pneumonia are frequent. Acute degeneration of the kidney 
is found to some degree in every case which is severe enough to cause 
death, and in a few there is acute diffuse nephritis. In rare cases a 
general septicemia, due most frequently to the streptococcus, is present 
with its usual manifestations. Degenerative changes are sometimes found 
in the liver cells, and even in the nervous centres. Some of these lesions 
are accidental, while others are the direct result of the circulation in the 
blood of toxins derived from the intestines. 

Clinically, there are two quite distinct forms of gastro-enteric intoxi- 
cation, which will be separately considered—(1) the simple form and 
(2) true cholera infantum. 

SimpLe Gastro-EntERIc Inroxication.—There are seen in infants 
mild attacks, which do not differ clinically from cases of intestinal 
indigestion. 

Under favourable conditions and with proper treatment most such 
cases recover after active symptoms lasting from one to three weeks, 
although it may be one or two months before a steady gain in weight 
begins (Fig. 63). Severe symptoms may, however, supervene at any 
time, and the attack become one of a very grave type. This often takes 
place with great suddenness, and is frequently coincident with a few 
days of very hot weather, or follows some gross dietetic error. In other 
cases the symptoms may continue with the gradual formation of follicu- 
lar ulcers, the case becoming one of ileo-colitis. The entire illness may 
continue, with exacerbations and remissions, until the cool weather of 
autumn. : 


In the cases developing suddenly, the clinical picture is quite a differ- 
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ent one. The attack may begin abruptly in a child “previously healthy, 
or there may have been for some days a slight intestinal derangement. 
If an infant, it is restless, cries much, sleeps but a few minutes at a time, 
and seems in distress. The skin is hot and dry, the temperature rises 
rapidly to 102° or 103° F., sometimes to 106°, and all the symptoms 
indicate the onset of some serious illness. The infant may lie in a dull 
stupor, with eyes sunken, weak pulse, and general relaxation, or there may 
be restlessness, excitement, and even convulsions. There may be great 
thirst, so that everything offered is eagerly taken, or everything may be 
refused. Vomiting may be an early and important symptom. It is first 
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Fie. 63.—Weight curve of artificially fed infant for the first year, rida s the effect of acute 
gastro-enteric intoxication. Normal progress until A, acute attack with fever; B, acute 
symptoms relieved, but continued intestinal indigestion ; C, digestion practically normal, 
and child put back’ upon its modified-milk food. 


of food, often that which was taken many hours before; retching con- 
tinues even after the stomach has been emptied, so that mucus, serum, 
and ‘sometimes bile nfay be ejected. It does not usually persist through- 
out the attack, and in many cases it is absent altogether. Diarrhcea is 
sometimes delayed for twenty-four hours or even longer after the begin- 
ning of the grave constitutional symptoms. At first there are fecal 
stools, then great bursts of flatus, with the expulsion of a thin yellow 
material with an offensive odour. Four or five such discharges may 
occur in as many hours. At other times the stools are gray, green, or 
greenish-yellow, and sometimes brown. They often do not differ at first 
from those of an ordinary attack of acute intestinal indigestion. The 
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characteristic features are the amount of the gas expelled, the colicky 
pains preceding the discharges, and the foul odour. After the first day 
the stools may be almost entirely fluid, varyimg in number from six to 
twenty a day, and often large even then. Their offensive character usu- 
ally continues. After two or three days mucus may appear. The micro- 
scopical examination of the stools shows, besides the things mentioned in 
the stools of acute indigestion, great numbers of separate epithelial cells, 
and sometimes groups of cells attached to a basement membrane. In 
addition there may be round cells and some red blood-corpuscles. 

In many cases the free evacuation of the bowels is followed by a drop 
in the temperature and subsidence of the nervous symptoms, and the 
child may fall asleep, to awaken after a few hours for a stool. The 
prostration, though often great in the beginning, may not be of long 
duration. Under the most favourable circumstances, after one or two 
days of severe symptoms, the case may go on to a rapid convalescence. 
The stools continue abnormally frequent for five or six days, but grad- 
ually assume their normal character, and recovery follows. The chief 
factors contributing to such favourable results are a good constitution 
on the part of the child, energetic and intelligent treatment at the out- 
set, and proper feeding afterward. 

If the circumstances are not so favourable, if the patient is a very 
young, delicate, or cachectic infant, there may be no reaction from the 
first severe symptoms, and the attack may terminate fatally in from one 
to three days. In such cases the temperature remains high; the stomach 
may or may not be disturbed; but the diarrhoea, prostration, and nervous 
symptoms continue, and death occurs from exhaustion, in coma or con- 
vulsions. Instead of a rapidly fatal termination, the severity of the early 
acute symptoms may abate somewhat, and the attack assume the char- 
acter of ileo-colitis, with a lower but continuous temperature of 100° to 
102° F., frequent mucous stools, wasting, ete. The urine is scanty and 
concentrated, and in most of the severe cases with very high temperature 
contains a small amount of albumin, and occasionally a few hyaline and 
granular casts. These are the result of degenerative changes in the renal 
epithelium from the irritating toxins. In rare cases there are evidences 
of acute nephritis. (See Cholera Infantum.) Broncho-pneumonia is 
also sometimes seen. 

Relapses.—Re-infection.—lt not infrequently happens, after the storm 
of the acute attack with its high temperature, intense prostration, and 
grave nervous symptoms is passed, and the stools are so much improved 
that the patient is regarded as out of danger, that all the former symp- 
toms may develop with such rapidity and severity as sometimes to carry 
off the patient in from twelve to twenty-four hours. Such relapses are 
usually the result of re-infection of the intestinal tract, generally excited 
by some mistake in the diet, usually that of allowing milk too soon. The 
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amount of milk given may be small, and yet the symptoms follow its 
administration so soon that, there can be no doubt regarding the con- 
nection between them. ‘This only indicates that virulent bacteria may 
remain in the intestine for a considerable time after the disappearance 
of severe symptoms, waiting only for favourable conditions to develop 
again with all their former intensity (Fig. 64). Besides such severe 
cases, many of a milder grade of re-infection are seen, and the cause is 
usually some error in diet; occasionally, however, it is due to checking 
the discharges by the too free use of opium. 

Cases without diarrhwa.—Attacks of acute intestinal intoxication in 
which there is no diarrhcea, but constipation instead, are most puzzling 
and frequently most serious. Fortunately, they are not of common 
occurrence. I have, however, seen several striking examples with very 
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Fie. 64.—Acute intestinal intoxication with fatal re-infection. 


Infant five months old; early symptoms, both intestinal and nervous, severe; rapid im- 
provement followed stopping milk, free catharsis and irrigation. After stools had been nearly 
normal for three days relapse occurred, apparently from adding milk to the diet, although less 
than two ounces a day were given. Autopsy: Intestines showed the usual changes of intoxica- 
tion; other organs essentially normal. 


high temperature, grave nervous symptoms, and sometimes marked 
abdominal distention in which it seemed almost impossible to move the 
bowels by drugs. Castor oil, calomel, and salines have in some cases 
been tried in succession in four or five times the ordinary doses without 
the slightest effect, even when supplemented by frequent intestinal irri- 
gation. It has sometimes been nearly two days before free movements 
were finally produced. These are often exceedingly foul. It is some- 
what difficult to explain such cases. There seems to exist for the time 
almost complete intestinal paralysis. The toxic materials are locked 
up in the small intestine, for the colon is frequently quite empty. When 
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one meets such a case he can appreciate the fact that in acute intestinal 
intoxication diarrhcea is a conservative process of the greatest possible 
value. i 

In children over two years old there are seen some features which 
differ from those of the cases above described as occurring in infants. 
The attacks are more often due to other causes than to milk. Vomiting 
does not occur so readily as in infants, pain is a more prominent symp- 
tom, and the temperature, as a rule, is lower. ‘The nervous symptoms are 
much less prominent. Skin eruptions, however, are more frequently 
seen, particularly urticaria, which is a feature of most severe attacks, 
and in obscure cases has some diagnostic value. Although often begin- 
ning with severe symptoms, these cases usually make good recoveries ; 
there is much less danger of their going on to the development of ileo- 
colitis than in the case of infants. 

Diagnosis.—Attacks of acute gastro-enteric intoxication can not 
always be distinguished from those of acute indigestion, but as a rule 
they are characterized by a higher temperature, greater disturbance of 
the nervous system, very offensive fluid stools, and by occurring epi- 
demically in summer. ‘To differentiate these cases from those of ileo- 
colitis, may be impossible for the first two or three days. Nor is it im- 
portant to do so. The onset may be similar in both conditions. The 
continuance of high temperature beyond the third day points to inflam- 
matory changes; so also do the appearance of blood and of much mucus 
in the stools, and the existence of continuous pain. 

The acute indigestion manifested by vomiting and diarrhceal stools 
which marks the beginning of so many febrile diseases in infancy, par- 
ticularly scarlet fever, pneumonia, malaria, and influenza, is often diffi- 
cult to distinguish from an attack of intestinal intoxication. The ques- 
tion to decide is whether the digestive symptoms are the cause or the 
result of the fever. It is sometimes not until the case has been watched 
for at least forty-eight hours that one can be certain as to the diagnosis. 
Usually where digestive symptoms are secondary they diminish after the 
first day or two, although the severity of the general symptoms may 
steadily inerease. Where the nervous symptoms are prominent at the 
outset, it is sometimes difficult to distinguish acute intestinal intoxica- 
tion from meningitis. I have seen many cases where great doubt existed 
for several days. One should always hesitate to make a diagnosis of 
meningitis when marked diarrhcea is present. 

Prognosis.—Simple cases of gastro-enteric intoxication do not often 
prove fatal, except in young infants or those already suffering from mal- 
nutrition. Such patients are often overcome in the first stage of intoxi- 
cation. Even an apparently mild attack may prove fatal. 

In other cases the prognosis resolves itself into this question: What 
are the probabilities of arresting the attack before the production of 
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serious intestinal lesions? If the child is delicate, living in poor sur- 
roundings, has previously suffered from digestive derangements or acute 
diarrhoea, and does not receive proper early treatment, the attack will 
probably result in structural changes in the intestines. In hot weather 
this is especially liable to be the case. The existence of rickets, pertussis, 
or any other disease, greatly increases the gravity of the attack. 

Prophylaxis.—A better understanding of the etiology brings with it 
great possibilities in the prevention of this disease. 

Prophylaxis must have regard, first, to the hygienic surroundings of 
children, and to all sanitary conditions in the cities. City children 
should be sent to the country, whenever it is possible, for the months of 
July and August. Where a long stay is impossible, day excursions do 
much good. ‘The fresh-air funds and seaside homes have done more in 
New York to diminish the mortality from diarrhoeal diseases in summer 
than all medicinal treatment. 

The second part of prophylaxis relates to food and feeding. Mater- 
nal nursing should be encouraged by every possible means. Nothing is 
better established than the close relation existing between artificial feed- 
ing and diarrhceal diseases. Yet, as stated elsewhere, it is not artificial 
feeding per se, but ignorant and improper feeding. Among infants in 
private practice who are properly fed these attacks are not common. 
The general rules laid down elsewhere on the subject of artificial feeding 
should be carried out, as to the quantity of food, frequency of feeding, 
modification of cow’s milk, and all matters relating to the care, trans- 
portation, and handling of milk. The important dangers to be empha- 
sized in this connection are overfeeding, too frequent feeding, the use 
of improper foods or impure foods, especially impure milk. 

Overfeeding is particularly to be avoided during days of excessive 
heat. It is at such times an excellent rule with infants to diminish each 
meal by at least one-half, making up the deficiency with water, and to 
give water very freely between the feedings. All water given to infants 
or young children should first be boiled. Children, like adults, require 
less food in very hot weather, but more water. Infants cry more from 
thirst and heat than from hunger, and even those at the breast are likely 
to be given too much food. Infants should never be fed more frequently, 
but always less frequently during hot weather. 

No more important work in practical philanthropy can be done among 
the poor of our large cities in summer than to provide means for supply- 
ing pure milk to infants. This has been done on a large scale in many 
American cities, and it has effected a very decided reduction in the 
death-rate from diarrhoeal diseases. (See page 43.) In some places 
this has been accomplished through private generosity, in others by the 
Department of Health. It is not enough to furnish to the poor a pure, 
clean milk in bulk, or even in sealed quart bottles. The advantages of 
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such milk may be entirely lost by the way in which it is cared for in 
the home or by the method of feeding. The most successful plan is that 
in which milk is modified and sterilized at central stations, from which 
it is distributed in small feeding-bottles, each containing enough only 
for a single feeding. A twenty-four hours’ supply is furnished at each 
daily visit. Sometimes the milk is given free, sometimes a nominal 
charge, generally one cent a bottle, is made. Since the milk must usually 
be kept at home without ice, sterilization at 212° F. is advisable. A 
physician is in charge of the milk distribution who gives advice when 
needed, keeping a general supervision over the children and deciding the 
quantity of food, number of feedings, and the formula to be used. It 
is not necessary to have a large numher of formulas. In summer three 
or four simple ones will be found to answer all requirements. Those 
derived from dilutions of whole milk (see page 194) in which the fats 
are low will generally be found to be best for hot weather; e. g., fat, 1; 
sugar, 6; proteids, 0.90 (one-fourth milk) ; or, fat, 2; sugar, 6; proteids, 
1.80 (one-half milk) ; or, fat, 3; sugar, 7; proteids, 2.70 (three-fourths 
milk). The dilution is made with plain water or with barley-water and 
milk-sugar added to bring up the percentage of sugar to the desired 
amount. Further dilution of these formulas to secure lower percentages 
may be made at home by simply adding boiled water before feeding. 
In observations made upon infant-feeding in the tenements of New 
York already referred to (see page 357) the plan of feeding described 
above gave by far the best results, and it is the one to be recommended. 

Second only in importance to proper food is the education of the 
poor in all matters relating to infant hygiene. Early and prompt atten- 
tion should be given to all the milder derangements of the stomach and 
intestines. The larger proportion of serious attacks are preceded for 
some time by mild symptoms, which are often easily managed by prompt 
attention at the outset. 

In brief, prophylaxis demands (1) sending as many infants out of 
the city in summer as possible; (2) the education of the laity as to the 
importance of proper rules of feeding, the dangers of overfeeding, and 
as to what constitutes a suitable diet for infants just weaned; (3) proper 
legal regulations regarding the transportation and sale of milk; (4) 
sterilization of milk used by the poor during the summer; (5) scrupulous 
cleanliness in bottles and nipples; (6) prompt attention to all mild 
derangements; (7) reducing the amount of food and increasing the 
amount of water during the days of excessive summer heat. 

Hygienic Treatment.—If the attack occurs in the city in midsummer, 
and does not yield in three or four days to the treatment employed, the 
child should, if possible, be sent to the country. Convalescent” cases 
should also be sent away on account of the dangers of relapses. Usually 
the seashore is to be preferred to the mountains, but this is not so impor- 
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tant as that the child shall go where it is likely to have the best food 
and the best surroundings. Children must not only be sent away; they 
must be kept away until quite recovered. In cases which have become 
somewhat chronic, more can sometimes be accomplished by a change 
of air than by all other means. 

Fresh air is of the utmost importance for all daar cases in sum- 
mer. No matter how much fever or prostration there may be, these cases 
always do better if kept out of doors the greater part of the day. Noth- 
ing is so depressing as close, stifling apartments. Children should be 
kept quiet, and especially should not be allowed to walk, even if they are 
old enough and strong enough to do so. They can be kept out in car- 
riages, in perambulators, or in hammocks. 

The clothing should be very light flannel; a single loose garment is 
preferable. Linen or cotton may be put nem the skin if this is very 
sensitive and there is much perspiration. At the seashore and in the 
mountains, care should be taken that sufficient clothing at night is 
supplied. 

Bathing is useful to allay restlessness, as well as for cleanliness and 
the reduction of temperature. For the reduction of temperature, only 
the tub bath is to be relied on. The temperature of the bath should be 
about 100° F. when the child is put into it, and should then be gradually 
reduced to 80° or 85° F. by adding ice. The bath should be continued, 
with gentle friction of the body, for from five to twenty minutes. 

Scrupulous cleanliness should be secured in the child’s person and 
clothing. Napkins, as soon as soiled, should be removed from the child 
and from the room and placed in a disinfectant solution. Excoriations 
of the buttocks and genitals are to be prevented by absolute cleanliness 
and the free use of some absorbent powder, such as starch and boric acid. 

Dietetic Treatment.—It is of the first importance to remember that 
during the early stage of the acute cases, digestion is practically arrested. 
To give food at this time, manifestly can do only harm. 

In nursing infants the severe forms of the disease are extremely 
rare; but the breast should be withheld so long as a disposition to vomit 
continues, and no food whatever given for at least twenty-four hours. 
Thirst may be allayed by giving frequently, but in small quantities, cold 
whey, thin barley water, or albumin water. Stimulants may be added if 
required. If they are refused or vomited, absolute rest to the stomach 
will do more than anything else to hasten recovery. After the stomach 
has been allowed to rest for twenty-four hours, it is generally safe to 
permit a nursing child to take the breast tentatively. ‘The intervals of 
nursing should not be shorter than four hours, and the amount allowed 
at one feeding should not be more than one-fourth the usual quantity. 
This may be regulated by allowing an infant to nurse at first only two or 
three minutes. Between the nursings may be given whey, barley water, 
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or albumin water, so that something is given every two hours. Nursing 
may be gradually increased, so that in three or four days the breast may 
be taken exclusively. If there is any reason to suspect the quality of 
the breast-milk, such as menstruation or pregnancy, it may be necessary 
to stop the nursing for a longer time. 

Jn infants under four months who are being artificially fed, all food, 
and especially milk, should be stopped at once. Milk should be with- 
held during the period of acute symptoms, and for several days there- 
after. Besides the articles mentioned above as suitable for the period 
of most acute symptoms, the following substitutes for milk will be found 
useful: rice or barley water, either plain or dextrinized ; the farinaceous 
foods; the malted foods; broth or bouillon made of veal, chicken, or beef, 
and such beef preparations as Mosquera’s fluid beef jelly, panopepton, 
liquid peptonoids, or bovinine. Water may be allowed freely at all times 
unless there is much vomiting. 

Sterilized cow’s milk should be used at first in very small quantities, 
and the effect upon the stools and temperature watched. The indications 
for modifying milk are the same as in acute intestinal indigestion. But- 
termilk with barley water (page 160) sometimes agrees better than any 
other milk derivative. Wet-nurses are not to be employed during the 
acute symptoms, but during the period of prolonged malnutrition which 
follows an acute attack, they may be of the greatest service. 

The same general principles of feeding must be applied in older ale 
dren. All food is to be withheld until the vomiting ceases, when broths 
and beef juice may be given; later, kumyss or matzoon, afterward steril- 
ized milk, or thin gruels made with milk. Solid food should not be 
allowed for several days after the stools have become normal. 

Summary.—All food, but especially cow’s milk, should be stopped at 
once. No food whatever should be given upon a very irritable stomach; 
but thirst should always be relieved by bland fluids given frequently in 
small quantities, and cold. Articles requiring the least digestion and 
leaving the smallest residue should next be tried. Food prescriptions 
must be made with the same care and exactness as those for drugs, for 
in most cases they are more important. Quantity and frequency must 
be definitely stated, as well as the articles ordered. Directions should 
be given in writing, or they will be forgotten before the physician is out 
of the house. A practical acquaintance with the proper appearance and 
taste of every food ordered, is absolutely indispensable. It is a common 
mistake to give too much at a time, to feed too frequently, to try too 
many articles at once, and to change before a thing has been fairly tested. 
For a single feeding the quantity allowed will vary according to the 
tolerance of the stomach, but it should generally be much less than is 
given in health, usually from one-fourth to one-half that amount. It 
is very rarely, if ever, necessary to nurse or feed a sick child oftener 
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than every two hours, and four-hour intervals are in-many cases to be 
preferred. In all cases water should be allowed frequently and freely ; 
and if there is great prostration, stimulants should be given in addition. 

It is a difficult problem to feed these children under three years of 
age, capricious as they are by nature and still more by education, and the 
judgment and tact of the physician are taxed to their utmost. We must 
have many resources, for a food which one child takes well the next utterly 
disdains. The best plan is to select from a list of articles of accepted 
value, such as circumstances will permit, and such as are most likely to 
be properly prepared, and try them patiently, one after another, until 
one is found which the child under treatment will take, and which agrees 
best with him. 

Medicinal and Mechanical Treatment.—It must be borne in mind 
that we are not treating an inflammation of the stomach or intestines, 
although such may be the ultimate result of the process. The essential 
condition, it should be remembered, is one of acute intoxication aris- 
ing from the intestinal contents—food-remains from arrested digestion, 
altered secretions, acids, and other toxic substances produced by bacteria 
—to which not only the constitutional symptoms, but the local lesions are 
chiefly due. We can hardly do better than to imitate and assist Nature 
in her treatment of this condition. Let us consider what this is. Lest 
too much food be swallowed, appetite is taken away; by vomiting, the 
stomach is emptied; to neutralize the acid poisons in the intestine, an 
alkaline serum is poured out from the intestinal walls; to remove irritant 
poisons, increased peristalsis is excited. 

The first indication is, therefore, to evacuate the stomach and the 
entire intestinal tract at the earliest moment, and to do this as thor- 
oughly as possible. Under no circumstances should the treatment be 
begun with the use of measures to stop the discharges. To empty the 
stomach is not necessary in every case, since the initial vomiting may 
have done this effectively. Whenever vomiting persists one should im- 
mediately resort to stomach-washing. A single washing is generally suffi- 
cient, and if employed at the outset may do much to shorten the attack. 
With high fever and great thirst, it is often advisable to leave an ounce 
or two of water in the stomach. If the vomited matters have been very 
sour, ten grains of bicarbonate of soda may be introduced with the por- 
tion which is to be left behind. As a substitute for stomach-washing in 
children over two years old, or where it can not be employed, copious 
draughts of boiled water may be given. This is taken readily, and as 
it is usually vomited almost at once it may cleanse the stomach thor- 
oughly; but it is inferior to stomach-washing. 

To clear out the small intestine, only cathartics are available. For 
the colon, we may in addition employ irrigation. Calomel, castor oil, or 
the salines may be used as cathartics, and enough of any one of them 
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must be given not simply to move the bowels, but to clear out the intes- 
tinal tract thoroughly. There is little danger from too free purgation 
at the outset. Calomel has the advantage of, ease of administration: 
one-fourth of a grain should be given every hour up to six or eight doses, 
or until the characteristic green stools are seen. When the stomach is 
not disturbed, I prefer castor oil in most cases, as it sweeps the whole 
canal, causes little griping, is very certain, and its after-effects are sooth- 
ing. Two drachms should be given to a child a year old, and half an 
ounce to one of four years. Of the salines, Rochelle salts and magnesia 
are the best; either the sulphate, citrate, or the milk of magnesia may 
be used. Of the sulphate as much as one drachm should be given in 
divided doses in the course of two or three hours, and an equivalent 
amount of the other preparations. 

The occasional use of cathartics is an important part of the later 
treatment. Whenever there are signs of an accumulation, or fresh symp- 
toms of intoxication develop, such as increase in temperature, nervous 
symptoms, ete., another thorough cleaning out of the intestinal tract is 
indicated. The accumulation may not be the result of food, but simply 
of intestinal secretions. So long as the processes of fermentation and 
decomposition continue active, the indications are to facilitate elimina- 
tion, not to check the discharges. 

Irrigation of the colon is advisable in all cases, as it hastens the 
effect of the cathartic and removes at once much irritating and offensive 
material. It should be done two or three times the first day, but after- 
ward once daily is sufficient. A saline solution (one tablespoonful of 
salt to two quarts of water), at a temperature of about 100° F., is to 
be preferred; and a long rectal tube should always be used. Thorough 
initial evacuation, almost no food, but plenty of water for twenty-four 
hours, and careful feeding after that time, are all the treatment that is 
necessary in a large number of cases. 

Other drugs are of secondary importance. Their value is certainly 
very much overestimated. This statement is made after a thorough and 
honest trial, in hospital and private practice, of most of those that have 
been recommended. Since the recognition of the fact that putrefactive 
processes play so important a réle in these cases, the drift of opinion and 
practice has been toward the use of drugs believed to act in the alimen- 
tary tract as antiseptics. In comparison with the gastric and intestinal 
contents the amount of any drug which can be given is small, it is true, 
and we have still much to learn regarding the nature of the putrefactive 
processes we are seeking to control. It may therefore be questioned 
whether as yet any scientific antiseptic treatment of the gastro-enteric 
tract is possible. However, clinical experience points to the fact that 
the internal use of antiseptics is of value, even though such remedies do 
no more than inhibit bacterial growth. Those which are soluble can be 
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expected to influence only the stomach and upper small intestine. The 
insoluble ones may affect the lower small intestine and colon. Those 
which in my experience have been found most useful are bismuth, salol, 
salicylate of soda, and resorcin; although the list might be very greatly 
extended. 

Bismuth has the advantage that it rarely causes vomiting, and that 
most of its preparations can be given in large doses. Of the newer prepa- 
rations, the subgallate is easily superior to the others. This may be 
given in doses of from two to four grains every two hours, to a child of 
one year. Like the subnitrate it is insoluble and is best given suspended 
in mucilage. For most cases, however, I think the subnitrate is still to 
be preferred. To be efficient, from one to two drachms should be given 
daily to a child two years old. It usually blackens the stools. It may 
be kept up throughout the attack. Of the salicylate of soda, to a child 
of one year, two grains may be given, dissolved in water, every two 
hours, after feeding. This is not to be used if the stomach is very irrita- 
ble, as it may excite vomiting. Its best effect is seen after the vomiting 
has stopped, and when the stools are fluid. It should be given alone. 
Salol is decomposed in the intestine into salicylic and carbolic acids. 
To a child of two years one or two grains may be given every two hours; 
sometimes more will be borne. Resorcin may be used in doses half as 
large. Hither of these, however, may cause vomiting. The best results 
are seen from acids in the later stages and in the subacute cases; of 
the dilute hydrochloric acid, from one to three drops may be given, best 
alone. Alkalies are of value only in the acute stage, especially where 
there is acid fermentation in the stomach, with vomiting and eructations 
of gas. Lime-water, bicarbonate of soda, magnesia, or chalk-mixture 
may be employed. My own experience accords with that of most recent 
writers in according a very limited place to astringents. They do litle 
good, and often much harm. They are indicated only in the catarrhal 
diarrhea which often follows the symptoms of acute intoxication, but 
may be advantageously used in this condition in combination with opium. 
A useful astringent is tannalbin, which may be given in two-grain doses 
every two hours to an infant of one year. 

While opium in some form is required in many cases, as often used 
it undoubtedly does great harm. The chief indications for opium are 
great frequency of movements and severe pain. It is contraindicated 
until the intestinal tract has been thoroughly emptied by cathartics and 
irrigation; also when the number of discharges is small, particularly if 
they are very offensive; it is especially to be avoided in the early stage 
of very acute cases, and never to be given when cerebral symptoms and 
high temperature coexist with scanty discharges. Opium is admissible 
in the early part of the disease after the tract has been thoroughly emp- 
tied. It is particularly indicated when there is a persistence of large, 
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fluid movements attended by symptoms of collapse,-and in all cases 
approaching the cholera-infantum type. In such circumstances mor- 
phine should be given hypodermically, one one-hundredth of a grain to 
an infant of six months, to be repeated in an hour if no effect is seen. 
Opium is useful during convalescence, when the administration of food 
is immediately followed by a movement of the bowels; and when with- 
out an elevation of temperature, often with good appetite, the stools are 
frequent and contain undigested food, because peristalsis is so active that 
the intestinal contents are hurried along with such rapidity that there 
is not time for complete intestinal digestion and absorption. Nothing 
requires nicer discrimination than the use of opium in diarrhea. It is 
wise to administer it always in a separate prescription, and never in 
composite diarrhceal mixtures. The dose should be regulated according 
to its effect upon the number of stools. Enough is to be given to produce 
a distinct effect—the diminution of pain and the control of excessive 
peristalsis—but never enough to check the discharges entirely, or to cause 
stupor. ‘The uncertainty of absorption must also be remembered ; a sec- 
ond full dose should not be given until a sufficient time has elapsed for 
the effect of the first to pass away. For an average child of one year, 
five minims of paregoric, one-fourth minim of the deodorized tincture, 
or one-fourth grain of Dover’s powder, may be used as an initial dose, 
to be repeated every one, two, or four hours, according to the effect 
produced. 

Stimulants are required in the majority of the severe cases. The 
prostration is great and develops rapidly; frequently almost no food can 
be assimilated for twenty-four or thirty-six hours, while the drain from 
the discharges continues. The general condition of the patient is the 
best guide as to the time for stimulation and the amount required. 
Often stimulants are not begun early enough. Old brandy is the best 
preparation for general use, champagne being possibly preferred for older 
children when the stomach is very irritable. An infant a year old will, 
under most circumstances, take half an ounce of brandy in twenty-four 
hours. Stimulants should always be diluted with at least eight parts of 
water, and be given in small quantities, at short intervals. 

In cases of extreme prostration, the hot bath, mustard to the extremi- 
ties, and sometimes the mustard pack, are beneficial. When the drain is 
rapid and very great, and in all cases approaching the cholera-infantum 
type, subcutaneous saline injections should be used, in the manner de- 
scribed under Cholera Infantum. 

General considerations in treatment—(1) All severe cases must be 
watched very closely, especially those in infants under six months. If 
the temperature is rising and the passages are very fluid, one should 
always be apprehensive. (2) The character of the discharges is a better 
indication than is their number, of the patient’s condition and of the 
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effect of any plan of treatment. (3) Nothing is more simple than to 
give opium enough to reduce; the number of passages; but unless there 
is some other sign of improvement, very little good, and probably much 
harm, will be done. (4) We must treat the patient, and not direct all 
our thought to acid or alkaline stools, ptomaines, or bacteria. The value 
of every therapeutic measure is to be estimated by its effect upon the 
patient’s general condition. (5) No matter how strongly we may be- 
lieve in the value of any drug or combination of drugs, if they continue 
to disturb the stomach they are worse than useless. (6) Both the 
mother and nurse should be impressed with the fact that the diet is 
an important part of the treatment, and that foods need to be given 
just as carefully as drugs. (7) In the management of any single case 
the important thing is prompt and thorough evacuation of the stomach 
and bowels, then rest for these organs for from twelve to twenty-four 
hours, or, as some one has tersely put it, “bold starvation”; but it is 
necessary in all cases that water be given freely. No cases do worse than 
those in which the mother or nurse in charge can not be made to appre- 
ciate the value of starvation, but insists upon giving food, especially 
milk, in violation of the rules laid down. (8) Great care is required 
during convalescence, and in fact during the remainder of the summer, 
to prevent relapses; these usually occur from errors in diet, particularly 
during days of excessive heat. 

CHoLEeRA INFANTUM.—This may be regarded as only one clinical 
type of acute intestinal intoxication, yet it differs from the others suffi- 
ciently to deserve separate consideration. It is not, however, the most 
frequent form met with, and it is not a good generic name for the dis- 
ease. As yet this type has not been connected with a specific form of 
intoxication. The peculiar symptoms may depend upon the rapidity of 
absorption and the other conditions present in the intestine, or possibly 
upon some form of infection not yet determined. Cholera infantum is 
more closely connected with impure milk than is any of the other forms 
of diarrhoea, and may be due to some poison developing in the milk 
before its ingestion, or in the stomach or intestines after the milk is taken. 
The symptoms are due primarily to the effects of the poison upon the 
heart, the nerve-centres, and the vaso-motor nerves of the intestines ; 
secondarily to the abstraction of fluid from the various organs and tissues 
of the body, especially the nerve-centres. 

Cholera infantum rarely occurs in an infant previously healthy. As 
a rule, there is some antecedent intestinal disorder. The development 
of the choleriform symptoms is usually very rapid, and a child, who 
perhaps has been regarded as scarcely ill enough to require a physician, 
may be brought, in the course of five or six hours, to death’s door. 

Usually there are general symptoms, such as prostration and a steadily 
rising temperature, for a few hours before the vomiting and purging, or 
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these symptoms may be the first to excite alarm. Vomiting may pre- 
cede diarrhoea, or both may begin simultaneously. The vomiting is very 
frequent. First, whatever food is in the stomach is vomited, then serum 
and mucus, and finally bilious matter. If vomiting subsides for a time, 
it is almost sure to begin anew with the taking of food or drink. The 
stools are frequent, large, and fluid, and in the course of half a day 
twelve or fifteen may occur. If less frequent they are proportionately 
larger. They are of a pale green, yellow, or brownish colour in the be- 
ginning, but as they become more frequent they often lose all colour 
and are almost entirely serous. The sphincter is sometimes so relaxed 
that small evacuations occur every few minutes. The first stools are 
usually acid, later they are neutral, and when serous they may be alka- 
line. In most cases they are odourless; in rare instances they are ex- 
ceedingly offensive. Microscopically the stools show large numbers of 
epithelial cells, some round cells, and immense numbers of bacteria. 

Loss of weight is more rapid than in any other pathological condition 
in childhood. Baginsky records a case in which it reached three pounds 
in two days. The fontanel is depressed, and in rare instances there may 
be overlapping of the cranial bones. The general prostration is great 
almost from the outset. The face, better, perhaps, than any single symp- 
tom, indicates what a profound impression has been made upon the sys- 
tem. The eyes are sunken, the features sharpened, the angles of the 
mouth drawn down, and a peculiar pallor with an expression of anxiety 
overspreads the whole countenance. In the early stages the nervous 
symptoms are those of irritation. Later, these symptoms give place to 
dulness, stupor, relaxation, and coma or convulsions. 

The temperature, in my experience, has been invariably elevated, and 
usually in proportion to the severity of the attack. In cases recovering, 
it has generally been from 102° to 103° F., while in fatal cases it has 
risen almost at once to 104° or 105° F., and often shortly before death 
it has reached 106° or even 108° F. Such rectal temperatures may occur 
with a clammy skin and cold extremities, and are discovered only by the 
thermometer. The pulse is always rapid, and very soon it becomes weak, 
often irregular, and finally almost imperceptible. The respiration is 
irregular and frequent, and may be stertorous. The tongue is generally 
coated, but soon becomes dry and red, and is often protruded. The 
abdomen is generally soft and sunken. There is almost insatiable thirst. 
Everything in the shape of fluids, especially ice-water, is drunk with 
avidity, even though vomited as soon as it is swallowed. Very little 
urine is passed, sometimes none at all for twenty-four hours; this depends 
upon the great loss of fluid by the bowels. 

In the fatal cases there is hyperpyrexia, a cold, clammy skin, absence 
of radial pulse, stupor, coma or convulsions, and death. The diarrhcea 
and vomiting may continue until the end, or both may entirely cease for 
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some hours before it occurs. The patients may pass into a condition 
resembling the algid stage of epidemic cholera, and die in collapse. In 
other cases, after the first day of very severe symptoms, the discharges 
diminish, but the nervous symptoms become specially prominent. There 
is restlessness and irritability or apathy and stupor. The fontanel is 
sunken ; the eyes are half open and cgvered with a mucous film; respira- 
tion is irregular and superficial, sometimes even Cheyne-Stokes ; the pulsé 
is feeble, irregular, or intermittent ; the muscles of the neck drawn back ; 
the abdomen retracted. The temperature is not elevated, but normal or 
subnormal. From this condition recovery may take place or the symp- 
toms may merge into those of ileo-colitis; but much more frequent than 
either of the foregoing is the fatal termination. 

These nervous symptoms are ascribed to cerebral anemia, cerebral 
hyperemia (venous), cedema of the meninges, thrombosis of the cerebral 
sinuses, and uremia. 

Although I have examined the brain in almost all my autopsies 
upon patients dying from diarrhoeal diseases, I have never in such 
cases seen sinus thrombosis, and but rarely cedema. Cerebral hyper- 
emia was often met with in cases dying in convulsions, but not with 
any regularity otherwise. Nor have my observations upon the kidneys 
confirmed the observations of Kjellberg, whom most of the writers since 
his day have quoted, as to the great frequency of nephritis. A scanty, 
concentrated, and hence irritating urine is the rule, and a small amount 
of albumin and an-occasional hyaline cast not uncommon; but either 
clinical or pathological evidence of a serious amount of nephritis has 
been, in my own experience, extremely rare. 

We can hardly regard either the renal or the cerebral changes as an 
explanation of the nervous symptoms of most of these cases; they seem 
rather to depend upon impeded circulation due to a thickening of the 
blood, to acute inanition, and intestinal toxemia. 

Of the cases of true cholera infantum which have come under my 
notice, fully two-thirds have died. The result depends more upon the 
severity of the attack than upon anything else. 

An infrequent complication of cholera infantum is sclerema. This 
condition is found associated with muscular contractions, subnormal tem- 
perature, and other signs of the most extreme depression. These cases 
are invariably fatal. 

Treatment.—Restricting the term to the class of cases described 
above, all who have seen much of the disease must admit that the results 
of treatment are extremely unsatisfactory, and that the most severe cases 
pursue their course but little, if at all, influenced by the treatment 
employed. 

The best view-of the treatment will be gained if we keep in mind that 
we are treating cases of poisoning; that the toxic materials cause great 
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depression of the heart and the system generally by acting on the nerve- 
centres, and by paralyzing the vaso-motor nerves of the intestines. 

The main indications are: (1) to empty the stomach and intestine ; 
(2) to neutralize the effect of the poison upon the heart and nervous 
system; (3) to supply fluid to the blood to make up for the very great 
drain of the discharges; (4) to reduce the temperature; (5) to treat 
special symptoms as they arise. 

For the first indication we must rely upon mechanical means— 
stomach-washing and intestinal irrigation—there is no time to wait for 
cathartics. For the second, nothing in my hands has proved so useful 
as the hypodermic use of morphine and atropine. I believe this to be 
more efficient than any other means of treatment we possess. Morphine 
is contra-indicated where the purging has ceased or is slight, and where 
there is drowsiness, stupor, or relaxation. The effects of the dose should. 
always be carefully watched ; a small dose repeated is better than a single 
large dose. For a child a year old, not more than gr. #5 of morphine 
and gr. g}> of atropine should be the initial dose. It may be repeated 
in an hour unless the desired effects are produced; these are, arrest of 
the vomiting and purging (or at least their diminution), improvement in 
the heart’s action, and in the nervous symptoms. 

For the third indication the only thing that can be depended upon is 
the injection of normal salt solution into the cellular tissue of the 
abdomen, buttocks, thighs, or back. At least half a pint should be given 
in the course of every twelve hours. A very much larger quantity can 
often be used with advantage. This causes no irritation, and is absorbed 
with surprising rapidity. The injection is made slowly, and the exact 
amount introduced at each time measured. 

For the reduction of temperature baths should be used. They may 
be continued from ten to thirty minutes, and to be efficient, must be used 
frequently—as often as every hour if symptoms are threatening. Iced 
cloths or an ice cap should be applied to the head. Cold-water injections 
are a valuable accessory to the treatment by baths. Nothing should be 
allowed by the mouth except ice and brandy. The stimulants must be 
given in small quantities and frequently. When stimulants taken by the 
mouth are vomited, they should be given hypodermiecally. Brandy, ether, 
or camphor may be used freely. During the stage of most acute symp- 
toms, to attempt to give food or drugs of any kind by the mouth is 
worse than useless. After the stage of violent symptoms has subsided 
and reaction is established, the subsequent management in respect to 
feeding and medication should be the same as in the cases considered 
in the previous chapter. If cerebral symptoms are present, opium is to 
be avoided, stimulants by the mouth used freely, and, if these are not 
retained, they should be given hypodermically. For cold extremities 
and subnormal temperature, hot mustard baths should be used to estab- 
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lish reaction, mustard paste applied all over the body, and hot-water bags 
and bottles placed about the patient. 


CHAPTER VIII. 
DISEASES OF THE INTESTINES.—(Continued.) 


ACUTE ILEO-COLITIS—DYSENTERY. 


Synonyms: Entero-colitis, enteritis, enteritis follicularis, inflammatory diarrhea. 


THE term tleo-colitis is a general one, embracing those forms of 
intestinal disease in which the more serious lesions are present. In 
gastro-enteric intoxication recovery or death takes place before anything 
more than superficial changes have occurred, while in ileo-colitis the 
pathological process continues until there have been produced marked 
lesions, often involving all the walls of the intestine. Sometimes the 
transition is so gradual that it is impossible, by symptoms, to draw a 
line between them. This is especially true of the cases terminating in 
follicular ulceration of the colon. In some of the other forms—acute 
catarrhal and acute membranous colitis—the evidences of a severe in- 
testinal inflammation are often manifest from the very outset. This 
difference is probably due to a difference in the character of the infection. 
The extent of the lesions depends much upon the duration of the process. 

Etiology.—The predisposing causes of ileo-colitis are those common 
to diarrhoeal diseases in general, and have already been considered. Al- 
though seen with especial frequency in summer, and in children under 
two years old, it may affect those of any age, and occurs at all seasons. 
Epidemics are not uncommon in the early fall months. While usually 
primary, it often follows infectious diseases, especially measles, diph- 
theria, and broncho-pneumonia. It frequently occurs, in institutions 
chiefly, as a terminal infection in infants suffering from extreme mal- 
nutrition or marasmus. Any other intestinal disease may precede ileo- 
colitis. The question of contagion is unsettled; if at all communicable, 
it is feebly so. When it occurs epidemically a common origin seems 
more probable than that the disease spreads from one patient to another. 

The only bacterium that up to the present time has been shown to 
be capable of producing this form of intestinal disease is the B. dysen- 
teria of Shiga. This organism, or, more properly speaking, this group 
of closely allied organisms, has now been found in all parts of the world 
in a sufficient number of cases to establish its etiological connection with 
ileo-colitis. The B. dysenterie was shown by Shiga, in 1898 and 1899, 
to be the cause of epidemic dysentery in Japan. In 1900, Flexner estab- 
lished its association with tropical dysentery in the Philippines, and in 
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1902, Duval and Bassett, pupils of Flexner, demonstrated its presence 
in a series of cases of diarrhoea in children at Baltimore. 

In the summer of 1903 the Rockefeller Institute undertook a collective 
clinical and bacteriological investigation in New York, Baltimore, Boston, 
and Philadelphia, to discover what part the B. dysenterie played in the 
diarrhoeal diseases of children. In all 412 cases were studied, in 270 of 
which the bacillus was present. It was almost invariably found in cases 
showing blood and mucus, or much mucus in the stools. The number of 
the specific bacteria present, as shown by culture, corresponds in a general 
way with the severity of the symptoms and the lesions of the disease. 
Although usually the B. dysenteri@ is greatly outnumbered by other 
organisms, it is not uncommon to find it in pure culture. A number of 
minor differences have been found in the bacilli from different cases ; 
there are, however, two main groups, the division being made by reason 
of the difference in reaction with litmus mannite; one group is known 
as the “true Shiga,” or “alkaline” type; the other, as the “ Flexner,” 
or “acid” type. The latter has been most frequently found in the 
diarrhoeal diseases of children in this country, although the true Shiga 
is occasionally present, and in rare cases they may be associated. 

The B. dysenterie has been in a few instances discovered in normal 
stools of apparently healthy children, although extended observation by 
Wollstein at the Babies’ Hospital upon 56 infants failed to show its 
presence in any normal case. The B. dysenteri@ has never been found 
outside the body; we are therefore entirely ignorant both of its habitat 
and its mode of entry. There are grounds for believing that it appears 
at times among the saprophytic bacteria of the intestinal contents. 

The role played by other bacteria, especially the streptococcus, in the 
production of the deeper lesions of the intestine may be an important one. 
This appears, however, to be rather in the nature of a secondary invasion. 

Lesions.—It is surprising that, so far as is known, a single specific 
cause can excite such a variety of lesions. The nature of the anatomical 
changes apparently depends upon other factors, such as the intensity 
of the infection, the local resistance, and still more upon the duration 
of the disease. 

The nature of the lesions in ileo-colitis differs greatky, but their 
position is quite constant: they affect the lower ileum and the colon. 
In about half the cases only the colon is affected. The lesions of the 
ileum are usually limited to the lower two or three feet. 

The frequency with which the different varieties of ileo-colitis were 
found in eighty-two of my own autopsies was as follows: 


HollicularuleerationG- ete sean ee ee ene ee 36 
Catarrhal inflammation: pee ee oeee ee eee eee 26 
Catarrhal inflammation with superficial ulceration ................. 6 
Membranousunflam mation eae eee eee Reena 14 


PLATE VIII. 


EXTENSIVE SUPERFICIAL ULCERATION OF THE COLON. 


Female child nine months old; symptoms of acute ileo-colitis of fifteen days’ dura- 
tion; temperature, 101° to 104°5° F., and from six to eight stools daily—thin, green 
and yellow, but no blood. ; ; 

Extensive ulceration throughout the colon, most marked in descending portion 
from which specimen is taken. : 

A A are small circular ulcers B B, larger ones from coalescence of several of 
these; C OC, large areas of ulceration, the mucous membrane being almost entirely 
destroyed. ‘ 
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Acute catarrhal ileo-colitis—In the milder cases there are changes in 
the epithelium and infiltration of the mucosa. In the severer cases the 
submucosa is involved, and the infiltration of the mucosa may be so great 
as to lead to necrosis and the formation of ulcers. 

Gross appearances.— While the lower ileum and the colon are most 
seriously affected, it is not uncommon to find quite marked changes in a 
considerable portion of the small intestine, and even in the stomach. In 
the cases of short duration, the lesions are sometimes more marked in the 
small intestine than in the colon. The stomach contains undigested food, 
and mucus which is commonly stained a dark-brown colour. It may be 
dilated or contracted. The mucous membrane is pale or congested; if 
the latter, it is usually in patches, and more about the pyloric orifice. 


Fie. 65.—Acute catarrhal inflammation of the ileum. 


At the left is seen the edge of a Peyer’s patch (P) greatly swollen. The most striking 
feature of the lesion is the loss of the superficial epithelium, which is shown in all parts of the 
specimen. The significance of this depends upon the fact that the autopsy was made but. two 
hours after death. At several points, 7, /, the tubular follicles have loosened and fallen out. 
The mucosa, 4, is slightly infiltrated with cells, especially near the Peyer’s patch. The sub- 
mucosa, (, and muscular coats, D, #, are normal. JV, V, are small veins. Azstory.—Infant, nine 
months old, previously healthy ; sick three days with severe intestinal symptoms; temperature. 
108° to 105° F. Autopsy.—Acute catarrhal inflammation of ileum and colon; Peyer’s patches 
red and swollen. The specimen is taken from the lower ileum. The superficial character of 
the lesion is chiefly due to the short duration of the process. 


The ‘intestinal contents are generally green in colour, and thin. The 
mucous membrane is often coated with tenacious mucus. The small in- 
testine is distended with gas, the large intestine nearly empty, except the 
transverse colon. The mucous membrane may appear somewhat swollen. 
In the small intestine there are occasionally seen swelling and cedema of 
the villi, so that they project abnormally and give a plush-like appearance. 
Congestion is a constant feature, and it may be simply upon the folds of the 
mucous membrane, or about the solitary lymph nodules; or it may be in- 
tense and involve the whole intestine for some distance. Small hemorrhagic 
areas are often seen here and there, widely scattered. In the most severe 
cases there are marked thickening and uniform congestion, and the appear- 
ance is sometimes much like that seen in membranous inflammation. The 
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lymph nodules (solitary follicles) throughout the colon are usually swollen, 
projecting above the mucous membrane about the size of a pin’s head. 
Peyer’s patches may be normal, or they may~be swollen and congested, 
with other evidences of catarrhal inflammation in the surrounding mucous 
membrane, or more rarely they may be involved when the rest of the mu- 
cosa appears healthy. The same is true of the lymph nodules of the small 
intestine. The lymph nodes of the mesentery are usually swollen and 
acutely congested, but they may appear normal. 

Microscopical appearances.—In interpreting the changes found in the 
mucosa, the same precautions must be observed as previously stated. 

There is usually loss of the superficial epithelium and of that lining 
the tubular glands at their orifices. Upon the surface of the mucosa and 


Fie. 66.—Acute catarrhal inflammation of the ileum; severe form. 


The mucosa, C, is Sree densely infiltrated with round cells, compressing the tubular 
follicles, and in places, Z, Z, almost effacing them. Upon the surface of the mucosa is a thick 
layer of cells and-mucus. Beneath this the epithelial arches, B, B, covering the villi can be 
seen. The lesions are almost entirely of the mucosa. The only changes in the submucosa, £, 
are groups of cells about the small blood-vessels, V, V. History—Infant six months old; mod- 
erate diarrhea twelve days; severe symptoms with high temperature for six days. There was 
intense inflammation of the entire colon and lower three feet of the ileum. Intestine greatly 
congested and thickened. Specimen is from the ileum. 


within the tubular glands, fine granular matter is seen derived from the 
broken-down epithelium. The goblet cells are distended with mucus, and 
do not stain clearly. The lumen of the tubular glands is narrowed from 
pressure due to the swelling of the lymphoid tissue which separates them, 
which is partly from cedema, and partly from cell infiltration (Fig. 65). 
A thick layer of mucus and round cells, adhering closely to the surface, 
may resemble a pseudo-membrane (Fig. 66). In fatal cases of moder- 
ate severity the superficial portion of the mucosa is infiltrated with 
round cells and crowded with bacteria of many kinds, the depth to 
which this infiltration extends depending upon the severity and dura- 


PUATE. TX. 


Deep Fouuicutar ULcEers or THE CoLon. 


A delicate child, fourteen months old, sick twelve days; stools green, yellow, brown, 
and watery; no blood; temperature, 100° to 101° F. 

The small intestine was normal; ulcers throughout colon. The specimen is from 
descending colon; the ulcers are deep, and most of them extend to the muscular coat. 
(For microscopical appearance, see Fig. 68.) 
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tion of the process. In very severe cases there is found a dense infiltra- 
tion of the mucosa and of the submucosa also, which in places extends 
quite to the muscular coat. “These cases closely resemble those of the 
membranous variety, lacking only the exudation of fibrin. The lymph 
nodules of the colon are swollen to a greater or less degree, chiefly from 
an increase in the number of lymphoid cells. This swelling may be the 
most prominent feature of the lesion. If the process is sufficiently pro- 
longed, the lymph nodules may break dowm and ulcerate. The changes 
in the lymph nodules of the small intestine and in Peyer’s patches are 
similar to those seen in the colon, but are less marked, and frequently 
absent altogether. Ulceration in Peyer’s patches is extremely rare. 

The small veins and capillaries of the mucosa and submucosa are 
usually distended with blood; small extravasations are very common, and 
occasionally larger ones are seen. 

Catarrhal inflammation, except in its very severe form, which is not 
frequent, causes no lesions that can not readily be repaired. The most 
persistent change is usually the swelling of the lymph nodules, which may 
last a long time, and appears to be an important factor in the tendency to 
relapses and recurring attacks. If there is a continuance of the exciting 
cause, or the patient’s constitution is a bad one, the process may become 
chronic. : . 

Catarrhal inflammation with superficial ulceration.—In the most 
severe form of catarrhal inflammation which does not prove fatal in 
the earlier stages, extensive ulceration occasionally takes place; usually 
these ulcers are seen throughout the entire colon, and, in rare cases, a 
few are found in the lower ileum. They generally begin in the mucosa 
overlying the lymph nodules, and while they have a wide superficial area, 
they do not extend deeper than the mucosa. The small ulcers are circu- 
lar and usually show at the centre a small granular body—the lymph 
nodule. The larger ulcers result from the coalescence of several small ones, 
and are irregular in shape. They may be two or three inches in diameter. 
Sometimes for a considerable distance a large part of the mucosa may 
be destroyed. Often the entire surface presents a worm-eaten appearance 
(Plate VIII). On microscopical examination there is seen, in the greater 
part of the ulcer, complete destruction of the mucosa, the submucosa 
being densely packed with round cells quite to the muscular coat. 

Inflammation of the lymph nodules with ulceration (follicular ulcer- 
ation) .—Follicular ulcers are found at autopsy in about one-third of the 
cases dying from diarrhceal diseases. They are rarely seen in those which 
have lasted less than a week, and not often before the middle of the 
second week. The average duration of the disease in these cases is about 
three weeks. 

In thirty-six cases in which follicular ulcers were found at autopsy, 
they were present in the small intestine alone in but three cases; in the 
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small intestine and in the colon in six cases; in the remaining twenty- 
seven they were present only in the colon. When in the small intestine 
they were seen only in the lower ileum. Ulceration was seen a few times 
in one or two of the nodules of a Peyer’s patch. Ulceration of the large 
intestine involved the whole colon in about half the cases; while in the 
remainder the process was limited to its lower portion. The deepest and 
also the largest ulcers were usually in the descending colon and sigmoid 
flexure. 

In the early stage these ulcers appear as tiny excavations at the summit 
of the prominent lymph nodules. Later, the whole nodule may be de- 
stroyed, and a small round ulcer is formed from one twelfth to one fourth 
of an inch in diameter (Plate IX). These are quite deep and have over- 
hanging edges; when closely set they give the intestine a sieve-like ap- 


Fic. 67.—Lymph nodule of the colon in the early stage of ulceration—Follicular ulcer. 


The nodule, /, is much enlarged, and is breaking down and discharging into the intestine. 
The other changes are not marked. The superficial epithelium is gone: the mucosa, 4, shows 
a slight increase of cells, and in the submucosa, (. are nests of cells about the small vessels aed 
Histor y.—Delicate child, thirteen months old; slight diarrhoea four weeks; severe symptoms 
five days. The colon was filled with ulcers one twelfth of an inch in diameter, one of which 
is shown in the illustration. : 


pearance. By the coalescence of several of them, larger ulcers may form 
which are an inch or more in diameter. At the bottom of these larger 
ones the transverse strize of the circular muscular coat are often plainly 
seen. I have never known them to cause perforation. 

Microscopical appearances.—The lymph nodules are swollen, principally 
from the accumulation within them of round cells. This is followed by 
softening, which usually begins at the sammit of the nodule and ex- 
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tends. downward; the reticulum breaks down, and the cellular contents 
escape into the intestine (Fig. 67). Softening may begin at the centre 
of the nodule, which ruptures like an abscess. The destruction of the 
whole nodule leaves a cavity, which is the follicular ulcer. At first the 
ulcers correspond in size to the nodule, but infiltration of the adjacent 
tissue soon takes place, and this may become necrotic. In this way 
the ulcer extends chiefly in the submucous coat. The lesion is never 


lk oe aaa 0 iL 
Fie. 68.—Deep follicular ulcer of the colon. 


A deep ulcer is shown at /,a smaller one at #’. The separation of the mucosa at His acci- 
dental. There is no trace of the lymph nodule from which the large ulcer had its origin. The 
destructive process has extended laterally in the submucosa, C,and the mucosa, 4A, is falling in 
to fill up the space. In the vicinity of the ulcers, the submucosa is densely infiltrated with 
round cells, Z'’, Z’’, which also are seen in the lymph spaces between the bundles of circular 
muscular fibres, Z’, Z', and some are seen in the longitudinal muscular coat, Z, L. History.— 
Thirteen months old, delicate ; continuous diarrheal symptoms for three weeks. Ulcers found 
throughout the colon, the largest, one half an inch in diameter. The illustration shows one of 


the small ones like those in Plate IX. 


limited to the lymph nodules; but the extent of the other changes found 
depends upon the severity and the duration of the process. In cases 
dying after an illness of a week or ten days, we usually find only moder- 
ate changes in the mucosa, and in the submucosa a slight infiltration of 
round cells, especially about the small blood-vessels (Fig. 67, V, V). 
In those which have lasted three or four weeks the ulcers are deeper, and 
all the structures of the intestine in their neighbourhood are usually 
involved (Fig. 68). The mucosa is densely packed with round cells, as 
are also all the tissues in the vicinity of the ulcers; even the muscular 
coat may be infiltrated. The ulcers, however, rarely extend deeper than 
the circular layer. 

Follicular ulceration of the intestine in infancy, usually terminates 
fatally if the process is an extensive one. In less severe cases, recovery 
may take place, the ulcers healing by granulation and cicatrization in the 
course of from four to eight weeks. 

Acute membranous tleo-colitis,—This is the most severe form of intes- 
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tinal inflammation seen among children. The process differs quite mate- 
rially from that described as occurring among adults. In only one of my 
own cases was it associated with membranous inflammation of any other 
mucous membrane, in that case with membranous gastritis. The most 
frequent type of membranous colitis is that with severe acute symptoms, 
both constitutional and local, with a duration of from six to fourteen 
days. In young infants its symptoms and course are very irregular, and 
it may be found at autopsy when no serious intestinal lesion has been 
suspected. 

Gross appearances.—There is visible to the naked eye usually very lit- 
tle pseudo-membrane and no deep sloughing. The lesion affects the 
last two or three feet of the ileum and the entire colon, sometimes only 
the colon. It is exceedingly rare to meet with any marked lesions higher 
in the small intestine. The most marked changes are near the ileo-cecal 
valve or in the sigmoid flexure and the rectum. In the ileum they may 
be quite as severe as in the colon (Plate X). The intestinal wall is 
firm and stiff, and is two or three times its normal thickness. It is not 
thrown into deep folds, as is the healthy intestine when empty. It is 
very rare to find false membrane that can be stripped Off in patches of 
any considerable size. When membrane exists, the colour is a yellowish 
or grayish green, and the surface is often fissured, giving a lobulated 
appearance. In the parts where no pseudo-membrane can be seen, the 
surface is usually of an intense red colour and is rough and granular, in 
striking contrast to the normal glistening appearance. Here and there 
small extravasations of blood may be seen. In the regions most affected, 
the normal structures of the mucous membrane—the villi, Peyer’s 
patches, and solitary follicles—can not be distinguished. In a single 
instance I found an exudation of fibrin on the peritoneal surface of the 
intestine for a short distance. Except in the lower ileum the small intes- 
tine shows no constant changes, and none are usually found in the 
stomach. 

Microscopical changes.—These (Fig. 69) are much more uniform 
than the gross appearances. The most characteristic feature is the exu- 
dation of fibrin, which forms a distinct pseudo-membrane upon the sur- 
face of the intestine; it may infiltrate the mucosa, and even the sub- 
mucosa. Fibrin is seen under the microscope in parts of the specimen, 
which to the naked eye show no distinct pseudo-membrane, but only a 
granular appearance. In rare cases a fibrinous exudation may be found 
upon the peritoneal covering of the intestine. The pseudo-membrane is 
made up of a fibrinous network containing small round cells, some red 
blood-cells, and numerous bacteria. The mucosa, and usually the sub- 
mucosa, are densely infiltrated with small round cells, which in places 
may be so numerous as to efface the normal elements of the intestine. 
The tubular follicles are in some places quite destroyed, not a vestige of 


POAT Bex: 


Mempranous INFLAMMATION OF THE ILEUM. 


A delicate child, eleven months old; mild diarrhcea for two weeks without fever, 
acute severe symptoms for twelve days; temperature, 100° to 102°5° F.; green and 
mucous stools: no blood. 

The lesions involved the last foot of ileum and entire colon. Specimen is from 
lower ileum, and shows the abrupt termination of the lesion; the upper part shows 
normal small intestine; A is a Peyer’s patch; B is the inflamed part of the intestine; 
it has a rough granular appearance and is much thickened. 
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them remaining. In other places they are compressed and distorted by 
the accumulation of cells. The great thickening of the intestine is due 
partly to the cell infiltration, partly to the fibrinous exudation, and partly 
to edema. All the blood-vessels, both in the mucosa and submucosa, are 


Fie. 69.—Membranous inflammation of the colon. 


The intestine is covered with a pseudo-membrane, M, which is composed chiefly of granu- 
lar fibrin; the mucosa, A, is densely packed with round cells, and the tubular follicles have 
almost disappeared, traces only being left at 7, 7. The submucosa, C, is greatly thickened, 
partly from cells, but chiefly from fibrin, which with a high power is seen to be everywhere in 
this coat, as well as the mucosa. Nests of cells are seen in the muscular coats at Z, LZ. At Fis 
a lymph nodule covered by pseudo-membrane, but breaking down at its centre. V, V, are small 
blood-vessels with nests of cells about them. A%story—Fourtecen months old; ill nine days; 
temperature 101° to 105° F.; all stools containing blood. Lesions found throughout colon and 
in lower ileum. Intestine greatly thickened. Specimen is from ascending colon, where lesion 
was especially severe. 


gorged with blood, and many small extravasations are seen. A necrotic 
process with the formation of deep ulcers I have never seen associated 
with membranous colitis. 3 

Associated lesions of tleo-colitis—The most important one is bron- 
cho-pneumonia. It is found in quite a large proportion of the protracted 
cases, and not infrequently it is the cause of death. I think it is seldom 
due to an infection from the intestine, although such a thing is possible in 
septicemic cases. It occurs rather as it does in any other protracted 
exhausting disease. In a study of sixty cases, Spiegelberg did not find 
bacteria in the pulmonary capillaries, and he regards infection through 
the blood as not yet proved. Pulmonary tuberculosis is not infrequently 
met with in hospital cases, having no relation to the intestinal disease. 
I once saw a pulmonary abscess complicating an attack of ulcerative 


894 DISEASES OF THE DIGESTIVE SYSTEM, 


colitis; it was at the apex, and was not associated with suppuration 
elsewhere. Peritonitis is infrequent. I have met with it but once or 
twice, and then it was localized and of the plastic variety. Inflamma- 
tions of the other serous membranes—pleurisy, pericarditis, and menin- 
gitis—are all very rare. 

The renal lesions of ileo-colitis have been the subject of considerable 
discussion,* some observers holding that nephritis is a frequent compli- 
cation of the severer forms of diarrhoea, while others have held it to be 
rare. The lesions I have usually found in my own cases coincide with 
those described by others, and consist in marked degeneration of the 
epithelium of the tubes with but few glomerular or interstitial changes. 
In three orfour instances only have I found well-marked lesions of acute 
diffuse nephritis at autopsy, or seen its symptoms clinically. I believe 
it to be a very infrequent though sometimes a most serious complica- 
tion. The lesions mentioned as usually present are properly classed 
as acute degeneration rather than as inflammation of the kidney. Its 
causes are chiefly the irritation of toxins, intensified no doubt by the 
concentration of the urine. Degenerative changes may be found also 
in the heart muscle, the liver, spleen, and even in the central nervous 
system. 

Considerable attention has been given lately to a study of the blood 
in intestinal inflammations, to determine how frequently and in what 
circumstances a general blood infection (septicemia) from the intestines 
occurs. In the great majority of the cases studied under proper pre- 
cautions the blood is sterile. It is most likely to become infected when 
there are serious ulcerative lesions; but even these may exist for a long 
time without producing such a result. It is not probable that the bac- 
teria in the blood are an important factor in producing lesions in other 
organs. 

Symptoms.—(1) Catarrhal cases of moderate severity—The onset is 
usually sudden, often with vomiting, and for twelve, sometimes twenty- 
four hours the symptoms may be those of acute indigestion: vomiting, 
pain, fever, and frequent, thin, green or yellow stools, which are partly 
fecal and contain undigested food. Later the discharges contain blood 
and mucus, are often preceded by pain and accompanied by tenesmus. 
The stools are very frequent, often every half hour and proportionately 
small, sometimes less than a tablespoonful being found upon the nap- 
kin after severe straining efforts. The mucus may be clear and jelly- 
like, or it may be mixed with fecal matter. Blood is seen in some cases 
in almost every stool, but rarely in clots, usually streaking the mucus. 
These stools are almost odourless. After two or three days the blood 


* For a good résumé of the subject, see J. L. Morse, Archives of Pediatrics, 1899, 
p. 649. 
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usually disappears, or is seen only as traces in an occasional stool; but 
mucus is still present in large quantities. The colour of the discharges 
now becomes dark brown or brownish-green. Prolapsus ani is frequent, 
and may occur with nearly every stool. Abdominal pain is present, and 
is often quite intense just before the stool; and frequently there is ten- 
derness along the colon. For the first twenty-four hours the tempera- 
ture is usually high, from 102° to 104° F. During the greater part of the 
attack it ranges from 99° to 102° F. There is considerable prostration ; 
the loss in weight is usually marked and continuous; appetite is lost; 
the tongue is coated and the general appearance of the children indi- 
cates serious illness, although no really grave symptoms are present. 
Convalescence is always slow, and it may be months before the child 
regains its lost weight (Fig. 70). 
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Fie. 70.—Weight curve showing loss from ileo-colitis. 


Well-nourished infant; attack of measles at A (fortieth week), followed by ileo-colitis, 
whieh though not severe continued with exacerbations during September and October. At B 
all symptoms had disappeared except occasional mucus in the stools. Rapid improvement from 
this time, which was continued during the winter, the child being sent to a warm climate; it 
was, however, five and a half months before the weight reached the normal average line. 


In the milder cases the symptoms point to inflammation of the lower 
part of the colon only. The constitutional symptoms are not at all 
marked. The temperature may not be above 101° F.; the tongue may 
remain clean and the appetite good; the child may be bright and active, 
and hardly seem at all ill, and yet have from six to eight small mucous 
and bloody stools a day. 

The duration of the acute symptoms is usually about a week, and 
yet. in such cases, even though the child was previously in good condition 
and properly treated, recovery is slow. The first symptom of improve- 
ment is generally the disappearance of blood from the stools, which at 
the same time become less frequent, and the pain and tenesmus cease. 
Gradually the stools assume more of a fecal character, but mucus is likely 
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to persist for two or three weeks; it may be seen in all stools, or only 
occasionally. In some cases both the mucus and blood disappear and the 
stools become thin, brown, or green, like those of an ordinary diarrhcea. 
Although the early stage of very acute symptoms may last but a few 
days, if there is a continuance for three or four weeks of the brown, 
mucous stools, with emaciation and slight fever, ulceration is probably 
present. This is likely to occur if the child is in poor condition, if its 
surroundings are bad, or if it is improperly treated at the outset. Re- 
lapses are readily excited, but cases like the above are rarely fatal except 
in delicate infants. This is the most common form of ileo-colitis which 
terminates 1n recovery. 

(2) The severe catarrhal form.—This form of ileo-colitis, like that 
just described, is usually primary. The symptoms closely resemble those 
of the membranous variety, and a diagnosis from it is to be made only 
by the absence of pseudo-membrane from the stools. The most-rapid 
case I have seen lasted only three days, but the usual duration is from 
one to two weeks. The temperature is steadily high; the stools continue 
very frequent and generally contain blood; there is great prostration, 
dry tongue, sordes on the lips and teeth, and prominent nervous symp- 
toms. Death usually occurs from exhaustion and profound sepsis while 
the acute symptoms are at their height. If the patient survives this 
stage, the case may drag on for four or five weeks, very much like one 
of follicular ulceration, and then terminate in recovery or in death from 
slow asthenia, broncho-pneumonia, or from an acute exacerbation of 
the intestinal symptoms. The autopsy in such cases usually reveals the 
presence of superficial ulcers. If recovery is to be the outcome, after 
the symptoms have been nearly stationary for a long time, there is seen 
a gradual improvement first in the general and then in the local con- 
ditions. Convalescence is very slow, often interrupted by relapses, and 
it may be months before the patient is quite well. In some cases the 
child never regains its former vigour. 

(3) Follicular ulceration—ulcerative inflammation of the lymph 
nodules.—Follicular ulceration is often preceded by other forms of intes- 
tinal disease. It is not very frequently met with in infants under six 
months of age. The great majority of those affected are in poor condi-— 
tion at the time of the attack. 

To understand the symptoms of these cases, it must be remembered 
that follicular ulceration is a terminal process which may follow acute 
gastro-enteric intoxication. It may be preceded by one or more acute 
attacks, or by a protracted subacute attack. On account of the feeble 
resistance of the child or the continuance of the exciting cause, the 
pathological process gradually extends from the epithelium to the. lymph 
nodules of the intestine, chiefly the colon, which, as already described, 
pass successively through the stages of swelling, softening, and ulcera- 
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tion. The onset of the illness may therefore be abrupt, with vom- 
iting and high fever; or gradual, without vomiting and with very little 
fever. The patient may be ill for a week before the exact type which the 
disease is assuming can be positively determined. It is not possible to 
mark the transition from acute gastro-enteric intoxication to follicular 
ileo-colitis. Usually the latter may be assumed to exist whenever, after 
a very acute onset, there is a continued temperature above 101° F., and 
when the stools habitually contain large quantities of mucus without 
blood. 

Vomiting is not a feature of these cases ; but it is often present at the 
onset. Throughout the attack it is easily excited by injudicious feeding 
or medication. The temperature is seldom high, except at first; its usual 
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Fic. 71.—Temperature chart of ileo-colitis, fatal on thirty-fourth day. Autopsy showed follicu- 
lar ulcers throughout the colon. 


range is from 99° to 101° F.; toward the close, even of fatal cases, it may 
be scarcely above the normal. The accompanying chart (Fig. 71) is a 
very good illustration of the course of the temperature in cases begin- 
ning abruptly and ending fatally. 

The stools are seldom very frequent, the number being from four 
to eight a day. The most constant feature is the presence of mucus, 
which is mixed with the stools and usually abundant. Blood is not gen- 
erally present, and a large amount of blood is extremely rare. It was ab- 
sent entirely in more than half of my cases in which the diagnosis was 
confirmed by autopsy. A small quantity of blood early in the attack is 
- not uncommon, depending here upon congestion. Large hemorrhages 
from ulcers I have never seen. The colour of the stools is most fre- 
quently dark green or brown. Fluid stools are seen only during ex- 
acerbations. The odour is usually offensive, particularly in protracted 
cases. The microscope shows epithelial cells in great numbers, and very 
often an abundance of small round cells, which may be looked upon as 
the most constant sign of ulceration. 

The failure in nutrition and steady loss in weight are very constant in 
these cases. As emaciation goes on, the skin hangs in loose folds on the 
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thighs; it becomes dry and scaly and loses its elasticity, and occasionally 
small petechial spots are seen upon the abdomen. The skin over the but- 
tocks becomes excoriated, and bed-sores form-over the heels, the sacrum, 
or the occiput. The abdomen may be moderately distended, or it may be 
relaxed and soft. Tenderness is not usually present. The appetite is 
lost, and in most cases great difficulty is experienced in getting children 
to take a proper amount of nourishment. Continued aversion to food 
is an unfavourable symptom. Occasionally, when there is fever, fluids 
are taken eagerly. A returning appetite is always an encouraging sign. 
The mouth is often dry, the tongue coated, sometimes dry and brown; 
there may be sordes upon the lips and teeth. Superficial ulcers form 
upon the mucous membrane of the mouth, and often thrush is seen. The 
urine is usually diminished, high-coloured, and loaded with urates. Al- 
bumin and casts are rarely present. In only two or three cases have I 
seen nephritis severe enough to be a factor in the result. Tenesmus and 
prolapsus ani are uncommon. 

The average duration of the fatal cases is about three weeks; their 
course is often marked by exacerbations and remissions. If recovery 
takes place, convalescence is always very slow and relapses are easily 
excited. 

Very few of these cases recover completely. ven those who survive 
the primary illness are likely to suffer from intestinal symptoms for many 
months. Fatal relapses are often brought on by injudicious feeding 
when the children are apparently almost well. The general health is 
usually so undermined that the patients continue to suffer from all the 
symptoms of malnutrition, and ultimately succumb to an attack of some 
intercurrent acute disease. 

The diagnosis of ulceration is to be made from the case as a whole 
rather than from any special symptoms. If a delicate infant which has 
previously been prone to diarrheeal attacks, has green mucous stools with 
low fever, and these symptoms continue with unabated severity for ten or 
twelve days, ulceration is probable. If such symptoms continue for three 
or four weeks with steadily failing strength and loss of weight, the diag- 
nosis is almost certain. If, on the contrary, after three or four days of 
acute symptoms there is improvement in the stools and occasionally some 
which are quite feecal in character, even though it may be a week or more ~ 
before the mucus disappears, we may be quite certain that no ulcers have 
formed. 

(4) The membranous form.—This is the gravest form of inflamma- 
tion of the intestines seen in children, and its symptoms are more often 
obscure than are those of any other variety. This is particularly true 
when it affects young infants. There may be at the onset and throughout 
the course of the disease severe local and constitutional symptoms; or 
with well-marked constitutional symptoms, the local symptoms may be 
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slight or of very doubtful character, so that it is often mistaken for some 
other disease. 

In the first form it closely tesembles the most severe cases of catar- 
rhal inflammation. The disease begins abruptly, with vomiting, high 
temperature, and several large, fluid stools. The vomiting does not 
often continue after the first twenty- 
four hours. The temperature is at 
first from 102° to 105° F., and its 
course may be steadily high (Fig. 72), 
or remittent. The abdomen is often 
tender and sometimes swollen. There 
is severe pain, and at times tenesmus, 
with prolapse of the rectum. This is 
intensely congested, and sometimes 
shows patches of pseudo-membrane 
upon its surface, thus establishing the 
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diagnosis. 
The stools often resemble those of 
the catarrhal variety, except that hes Urea Sa coo SORES 


blood is more constantly present and 

usually more abundant, but the only positive point of difference is the 
presence of shreds or flakes of pseudo-membrane. If the stools are 
thoroughly washed with water these may be seen as small gray opaque 
masses, which are then easily distinguished from the transparent mucus. 
Large shreds of membrane are seldom seen in children. Both blood 
and mucus sometimes disappear from the stools, which may consist only 
of dirty water. Under the microscope there may be seen epithelial cells, 
red blood-cells, and round cells in great numbers. 

The presence of cerebral symptoms in these cases of ma bralious 
ileo-colitis may lead to great obscurity in the diagnosis. This is most 
frequently true at the onset. There may be high temperature, great 
prostration, vomiting, stupor, delirium, and even convulsions; and such 
symptoms may for two or three days completely mask the intestinal con- 
dition. As the case progresses, however, the intestinal symptoms come 
more and more into prominence, and the cerebral symptoms usually sub- 
side. But sometimes this is not the case. I once saw a case closely 
watched for two weeks by three physicians of large experience, who were 
agreed in the diagnosis of a cerebral lesion, but not as to its nature, 
which showed at autopsy only the lesions of membranous colitis. There 
was a continuous but irregular fever, stupor, retracted abdomen, opis- 
thotonus, unequal pupils, and at times irregular respiration. Two or 
three days before death the first blood appeared in the stools, and at 
the same time, during extensive rectal prolapse, a false membrane was 


seen. 
27 
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Membranous colitis is also obscure when it affects young infants. 
Every year a number of these cases are seen at the Babies’ Hospital. 
‘The prominent symptoms are: rather high, continuous temperature, 
usually ranging between 101° and 104° F., but following no distinct 
curve (Fig. 73); wasting, which is not rapid but progressive ; frequent 
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Fie. 73.—Temperature chart of membranous colitis. 


Infant fourteen months old, Babies’ Hospital. Symptoms for the first two weeks obscure, 
suggesting first pneumonia, afterward meningitis. Intestinal symptoms for the last two weeks 
only, never very severe; stools four to six daily, generally green, thin, with much mucus at 
times, and once or twice traces of blood. Culture four days before death showed streptococci 
and colon bacilli. Autopsy: No lesion of importance except membranous colitis involving 
entire colon; a slight catarrhal enteritis. 


stools, which have no constant or striking characteristics. They are 
usually thin, yellow or greenish in colour, often containing no mucus or 
blood. Occasionally for a day the stools may be almost normal in ap- 
pearance. In number they average five or six a day, but often for days 
only two or three. Outside of a hospital where autopsies are regularly 
made these cases would pass as excellent examples of infantile typhoid. 
In many cases the diagnosis wavered between obscure pneumonia, tuber- 
culosis, and typhoid, and was settled only at the autopsy. 

The duration of membranous ileo-colitis is usually from one to three 
weeks. Death takes place from sepsis, exhaustion, or from complica- 
tions. It is probable that almost every case of the severity described ter- 
minates fatally when it occurs in an infant. ‘In older children the prog- 
nosis is much better as to life, but in them the acute attack may be fol- 
lowed by the chronic form of the disease. 

Diagnosis.—Ileo-colitis is to be distinguished chiefly from typhoid 
fever, intussusception, and meningitis. Typhoid (see chapter on 
Typhoid) is distinguished by the slower invasion, more constant tem- 
perature, enlargement of the spleen, tympanites, and most of all by the 
Widal reaction and the eruption. The fact that the disease is epidemic 
is also to be considered. Acute colitis should not be confounded with in- 
tussusception ; yet the records of intussusception show that a very large 
proportion of the cases were regarded in the beginning as cases of dysen- 
tery. In intussusception, although we have a sudden onset with acute 
pain, tenesmus, vomiting, and marked prostration, there is rarely fever. 
The later symptoms—absolute constipation, tumour, tympanites, rising 
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temperature, stercoraceous vomiting, and collapse—have nothing in com- 
mon with colitis. The membranous form may be confounded with men- 
ingitis, and in some cases a differential diagnosis is impossible except by 
the course of the disease. Marked diarrhoea, even though the stools are 
not characteristic, should always make one doubt meningitis. 

A diagnosis between the different varieties of ileo-colitis is not 
always possible. Follicular ulceration is distinguished by its lower tem- 
perature, rather subacute course, infrequency of blood in the stools, and 
by the fact that it is usually preceded by one or more attacks of acute 
gastro-enteric intoxication. 

In the catarrhal form, the symptoms of an acute inflammation of 
the colon are usually manifest from the outset—bloody stools, pain, 
tenderness, tenesmus, and fever. In the membranous variety such symp- 
toms are sometimes seen; but, as a rule, the local symptoms are less 
pronounced, while the constitutional symptoms, especially those relating 
to the nervous system, are usually marked. The course is usually shorter 
and more intense than in the follicular form. 

An agglutination reaction of the B. dysenteriw with the serum of 
affected children is usually present. But for general use in diagnosis 
this is not of great assistance. It is subject to considerable variation. 
Moreover, it is seldom present until the end of the first week of the 
disease, by which time the nature of the attack is evident by chnical 
symptoms. Agglutination in the higher dilutions is seen only with the 
particular type of organism with which the infant is infected. 

Prognosis.—This is much worse in infants than in older children. It 
is especially bad in institutions, and is rendered unfavourable by previous 
rickets or malnutrition, and by the existence of any complication, espe- 
cially broncho-pneumonia. Summer cases are never out of danger until 
the end of the hot season, on account of the great lability to relapses. 

Prophylaxis.—What has been said regarding general prophylaxis in 
the previous chapter, applies equally well to cases of ileo-colitis. 

Special emphasis should be placed upon the necessity of energetic 
early treatment of all the milder forms of diarrhcea, and particularly 
the cases of acute gastro-enteric intoxication, in order that the process 
may be arrested before serious anatomical changes have taken place—a 
thing which is often possible. Equal stress should be laid upon the 
importance of prompt and radical treatment at the very beginning of 
the cases with a sudden onset. 

Hygienic Treatment.—The general plan recommended in the pre- 
vious chapter should be followed here. A change of air is desirable for 
most cases as soon as the acute inflammatory symptoms have subsided. 
In the protracted cases which drag on a subacute course, this change will 
often do more than anything else. Plenty of pure fresh air is neces- 
sary in all cases. The indications for bathing are the same as in other 
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cases of acute diarrhoea. It is undesirable to crowd these patients in 
institutions, as they always do better when separated. 

The diet during the acute stage shouldbe the same as in cases of 
acute gastro-enteric intoxication. In the protracted cases the diet pre- 
sents great difficulties, as the children have little or no appetite, and 
soon come to refuse everything in the shape of food that is offered. 
In infancy, the articles which are most to be depended upon are 
skimmed milk which has been completely peptonized, animal broths, 
and liquid beef peptonoids. In some cases rice or barley water are well 
borne; in others, some of the malted foods, although these often in- 
crease the number of stools and have to be stopped on that account. 
Food which leaves little residue should always be chosen. Infants, 
when very ill, are much more likely to take too little than too much food. 
A careful record should be kept of the amount actually taken in each 
twenty-four hours. When this is much below the requirements of nutri- 
tion, gavage may be tried. Sometimes all food and stimulants may be 
advantageously given in this way. In no case should food be given 
oftener than every two hours, and usually the interval should be three 
hours, water and stimulants being allowed between the feedings. In 
older children the diet during the acute stage should be much the same 
as in infants. At a later period, raw beef, kumyss, or matzoon will be 
found useful, and during convalescence, eggs, boiled milk, or milk gruels 
made with rice or barley. Special care should be given to the diet for 
a long time. For months after an acute attack the intestines are very 
easily deranged. MRelapses are excited by changes in the temperature, 
by great fatigue or exhaustion, but most of all by improper feeding. 
Especially in older children should such articles be avoided as oatmeal, 
potatoes, corn, tomatoes, and all fruits. I have seen a single peach given 
to a child two years old, excite a dangerous relapse, and a few raisins 
a fatal one. 

Medicinal and Mechanical Treatment.—Cases, the early stage of 
which is marked by vomiting and thin diarrheal stools, are to be managed 
at the outset according to the plan outlined in the previous chapter—viz., 
free purgation, irrigation of the colon, and stopping all food. When 
the symptoms of acute inflammation are evident from the outset, as 
shown by the frequent bloody and mucous stools with tenesmus and 
pain, the measures to be depended upon are castor oil or saline cathar- 
tics and irrigation of the colon, and later opium and bismuth by the 
mouth. Castor oil should be administered in a full dose at the out- 
set—one drachm at six months, two drachms at one year, and half an 
ounce at four years. Its primary effect is to clear the intestines, and 
its secondary effect is soothing. The salines may be used as described 
inthe previous chapter. If the stomach is at all irritable, calomel, 
one-fourth grain every hour for five or six doses, may be substituted. 


ACUTE ILEO-COLITIS. 408 


Opium is usually required on account of the pain and tenesmus. The 
dose should be regulated by the severity of these symptoms and by 
the frequency of the stools. The deodorized tincture and paregoric are, 
I think, preferable to other preparations. 

Repeated small doses are better than a single large dose. It is very 
important that opium should be withheld for at least twelve hours after 
the initial purgative. As the pathological process is principally in the 
colon, and most severe in the lower half of the colon, it can often be 
much more effectively treated by injections than by drugs given by the 
mouth. Irrigation of the colon is one of our most valuable means of 
treatment in these cases. For general purposes a saline solution at 
100° to 104° F. should be employed. One or two quarts should be given 
at one time; it should be injected high into the colon through a long 
rectal tube, and éarly in the disease repeated at least twice a day. When 
the tenesmus is very great and blood abundant, small injections of either 
hot water (106° to 110° F.) or ice water may be used, and later astrin- 
gent injections. . 

The most useful astringents are tannic acid and supra-renal extract; 
of the former one drachm, and of the latter two drachms, may be added 
to a pint of hot water. Whether injections are to be used continuously 
or not will depend much upon the patient. 

If they are well borne, they may be given once or twice a day during 
the attack; but if at every attempt to give them the child struggles, 
screams, and resists, they may do more harm than good. Complete 
rest is a very important part of the treatment. 

For cases not influenced by the measures mentioned, or those not 
seen at the outset, bismuth should be tried, but it is of no use whatever 
unless large doses are administered. One or two drachms of the sub- 
nitrate should be given in twenty-four hours to a child two years old, and 
proportionate doses to older children. ‘This should be suspended in 
mucilage. Tenesmus and pain are sometimes relieved by the injection 
of three or four ounces of a starch solution to which from five to ten 
drops of laudanum are added. Severe tenesmus, when not controlled 
thus, and when associated with prolapsus ani, is sometimes immediately 
relieved by a suppository containing cocaine. Not more than one-fourth 
grain should be used for a child of three years. 

Although a serum has been produced which protects animals against 
inoculation with the B. dysenteriw, its use in the treatment of the 
various forms of ileo-colitis in children has not been followed by any very 
striking benefit. 

Stimulants are needed in nearly all cases. There are no valid objec- 
tions to their use even in the youngest infant. The feeble digestion and 
assimilation of these patients very frequently compel us to use alcohol. 
Stimulants are indicated by a weak pulse, cold extremities, and great 
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general prostration, no matter at what stage in the disease these symp- 
toms are seen. Old brandy is usually to be preferred. Generally not 
more than thirty drops every two hours are needed for an infant one 
year old, but for short periods a much larger quantity may be required. 
Brandy should always be diluted with at least eight parts of water. 

In cases where symptoms have lasted two or three weeks, and the 
active symptoms have subsided, where the temperature is scarcely above 
100° F., and the stools reduced to four or five a day, it is wise to stop all 
medication and attend only to food and stimulants, with irrigation of the 
colon every two or three days. One is often surprised at this stage to find 
that patients do better without drugs than with them. The prevailing 
tendency is to overdose cases of this type. Careful attention to diet, 
judicious stimulation, occasional irrigation of the bowel, with change of 
air, will do much more than any amount of medication. 

During convalescence general tonics are required, such as arsenic, 
iron, nux vomica, and wine. Cod-liver oil should be deferred until the 
stomach and appetite are quite normal and the stools free from mucus. 
It should, however, be continued throughout the succeeding winter 
months. 


CHRONIC ILEO-COLITIS. 


The severe forms of chronic ileo-colitis follow acute ileo-colitis, usu- 
ally the catarrhal or follicular form, as the membranous is so severe 
that the patients rarely survive the acute stage. There may be only a 
chronic catarrhal inflammation of the mucous membrane, or ulcers may 
be present. 

The milder forms are usually the result of chronic intestinal indi- 
gestion. 

Lesions.—Catarrhal form.—In its milder form it is quite common, 
but in its severe form it is exceedingly rare. There may be changes in 
a large part of the small intestine and in the stomach, as well as in the 
lower ileum and colon. 

The gross appearance of the intestine often differs very little from 
the normal. The mucous membrane is usually of a dull gray or slate 
colour. Pigmentation may occur as strie in the mucous membrane, but 
more frequently it is limited to Peyer’s patches and the solitary lymph 
nodules; these, as well as the mesenteric lymph nodes, are generally 
swollen. 

The microscopical changes are usually marked. The lesion is chiefly 
one of the mucosa (Fig. 74). The important features are a disappear- 
ance of very many of the tubular glands, and in the small intestine of 
the villi also. There is a very marked ccll proliferation in the adenoid 
tissue of the mucosa, and if the disease has existed long enough there may 
be a production of new connective tissue. The solitary lymph nodules 
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show usually nothing but cell hyperplasia. The lesions are not uniformly 
distributed, but occur in patches throughout the intestine. When present 
in the stomach, they are of the Same kind as those described in the intes- 
tine, although rarely so severe. In milder cases the gross appearances 
may show very little change to the naked eye, except swelling of the 


Fig. 74.—Chronic catarrhal inflammation of the ileum. 


The lesions affect the mucosa, A, almost exclusively. It is somewhat thickened; there is 
extensive destruction of the tubular follicles, remains being seen at 7, 7; there is a great in- 
crease in the cells, and some new connective tissue in the mucosa. Large new blood-vessels 
are seen at O, C. History.—Delicate child, thirteen months old; diarrheal symptoms for four 
months; during the first two weeks there was high fever; at death weighed eight pounds. 
The gross changes at the autopsy were very slight. The section is from the middle ileum. 


lymph nodules. Under the microscope there may be found more or less 
extensive cell infiltration of the mucosa, but rarely any destructive 
changes or new connective tissue. 

Ulcerative form.—This is rather rare, for the reason that in infancy 
a very large proportion of the cases die during the acute stage. 

The ulcers are nearly always of the follicular variety; occasionally 
they are broad and shallow. If the patient dies after an illness of from 
six to eight weeks, the appearances do not differ essentially from those 
described in acute cases. If life is prolonged from two to four months, 
ulcers are found in various stages of repair. Follicular ulcers require 
from one to three months for cicatrization, and the broad superficial 
ulcers even a longer time. It is very doubtful whether stricture ever 
results from these ulcers in children. The mucous membrane shows 
almost invariably evidences of more or less extensive chronic catarrhal 
inflammation. Among the very rare lesions are cysts of the colon. Fully 
developed cysts I have seen but once. The child had an attack of acute 
ileo-colitis, which became chronic, lasting about five months. He never 
regained his health, and died one year later from intercurrent disease. 
In the descending colon and rectum, about twenty cysts the size of a pea, 
and many smaller ones, were found. They had a thin, translucent cover- 
ing. On section, a thick, transparent, gelatinous material escaped. They 
were situated in the submucosa, and were undoubtedly produced by the 
dilatation of some of the tubular glands whose orifices had been oblit- 


erated. 
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Associated lesions—The important ones are in the lungs, the most 
common being hypostatic congestion, subacute or chronic broncho-pneu- 
monia, more rarely pulmonary tuberculosis.~ It is rare to find the lungs 
perfectly healthy. The liver is often found extremely fatty in cases asso- 
ciated with great wasting, but in no case have I seen hepatic abscess. 
The kidneys usually show a more or less intense cloudy swelling, and 
sometimes there may be well-marked nephritis. Dropsical effusions into 
the serous cavities are very rare. 

Symptoms.—In the milder cases there are only the symptoms of 
chronic intestinal indigestion with the constant presence of mucus in the 
stools, usually in large amount. 

The severe cases are usually seen in autumn, and are generally the 
sequel of acute attacks occurring during the summer. 

The signs of active inflammation have passed away; the tem- 
perature is usually normal; there is no pain or tenderness. There is, 
however, no improvement in the general condition, and either the weight 
remains stationary, or the child continues to lose slowly until it is little 
more than a skeleton. The face is pinched, the eyes sunken, and the 
cheeks hollow. The lips are pale, often fissured, and bleed readily. The 
fontanel is depressed. The body is so small that the head seems much 
too large. The skin hangs in loose folds on the thighs. The mouth is 
often the seat of thrush, of catarrhal, herpetic, or rarely of ulcerative 
stomatitis. The tongue may be heavily coated, but is more often dry, 
glazed, and red. 

Although they seldom cry for food, as a rule these children will take 
nearly everything given them, and in almost unlimited amount. Not- 
withstanding that it is retained, the more they are fed the more rapid 
seems the wasting. Vomiting is not common, and seldom occurs except 
from overloading the stomach or during acute exacerbations. 

The stools are rarely frequent, five or six a day being the average; 
often there may be only two or three a day for a week at a time. They 
are thinner than normal, but are not often fluid. They contain mucus 
of a green or brownish colour, usually in large quantity; but rarely blood. 
The stools are sometimes green, often greenish brown, sometimes a pale 
gray. ‘They are always large in proportion to the amount of food taken. 
Undigested food is always present in quantity, and upon the diet de- 
pends very much the gross appearance of the stool, the odour of which 
is almost always offensive. Pus is often found under the microscope, 
but is rarely visible to the naked eye. Nothnagel and Baginsky have 
called attention to a form of stools which they believe to be characteristic 
of wide-spread inflammation of the mucous membrane with atrophy of 
the tubular glands: they are of nearly normal consistence, homogeneous, 
dark green or brown colour, and usually offensive; they sometimes al- 
ternate with stools of a watery character; under the microscope nuclei 
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are found, but no unchanged epithelial cells; the food remains are some- 
times unrecognisable, owing to decomposition. 

Prolapsus ani is not so fréquent as in the acute cases; but when it 
occurs it is generally more difficult to control. Flatulence and colic are 
prominent symptoms in some cases, but absent altogether in many others. 
As a rule, there is neither abdominal pain nor tenderness. The abdomen 
is usually distended, and in most cases the enlargement is uniform, but 
sometimes there is marked epigastric prominence, which is more often 
from dilatation of the transverse colon than of the stomach. Although 
the mesenteric glands are enlarged, they can not be felt through the 
abdominal walls. The skin is dry and scaly, and in the worst cases fre- 
quently covered with small petechiz over the abdomen and lower extrem- 
ities. About the anus, and over the sacrum, thighs, genitals, and some- 
times feet, there are excoriations, and not infrequently ulcerations. The 
temperature is elevated only during exacerbations, or from inflammatory 
complications. A subnormal temperature is frequently met with. I have 
occasionally seen it 95° F. in the rectum. The urine often contains an 
excessive amount of indican. Dropsy is often present without albu- 
minuria. The weight is stationary, or steadily falls to an almost in- 
credible degree. I have seen one infant weighing but eight pounds at 
thirteen months; another, thirteen pounds at two years and four 
months. Ulcers of the cornea are not uncommon. Nervous symptoms 
are always present. The children are cross and irritable, sleep badly, and 
frequently have a low, whining cry, which is continued much of the time. 
Sometimes they are dull, apathetic, and quite indifferent to their sur- 
roundings. Persistent opisthotonus is occasionally seen; and there may 
be contractions of the extremities, but rarely general convulsions. 

The duration of the disease is from two months to a year. Compara; 
tively few patients survive more than four months. The progress is 
irregular, and marked by periods of improvement, during which for a 
time the patient may hold his own, or even gain in weight. Any trivial 
cause may excite a relapse, and the downward progress is rapid. Death 
often occurs during one of these exacerbations, or it may be due to bron- 
cho-pneumonia, tuberculosis, or slow asthenia. 

Diagnosis.—It is important to distinguish the cases with marked 
cachexia and slow convalescence, although ultimately resulting in com- 
plete recovery, from those which present at a certain stage almost iden- 
tical symptoms, and yet go on steadily downward, terminating fatally. 
The difference in these cases is really a difference in the character and 
extent of the lesions. The first group are probably cases of superficial 
catarrhal inflammation, or of follicular inflammation which has not gone 
on to ulceration, these lesions being capable of repair. The second 
group are the cases of ulceration, in which complete recovery from the 
lesions is impossible, and repair only partial, if indeed any occurs. In 
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distinguishing between these groups the most important guide is the 
nature of the symptoms during the antecedent acute attack. The longer 
the acute symptoms have lasted and the higher the temperature, the 
greater is probably the extent of the lesions, and the more severe their 
character. 

The diagnosis of chronic ileo-colitis from general tuberculosis is 
often difficult. Tuberculosis is more likely to be met with in institutions, 
among the poor of cities, and in children previously delicate and with a 
tuberculous family history. In chronic ileo-colitis the wasting and 
anemia follow the intestinal symptoms, and are usually just in propor- 
tion to their severity. For the differential diagnosis of the pulmonary 
conditions, see the chapter on Tuberculosis. Fever is rarely absent in 
general tuberculosis or in tuberculous ulceration of the intestine if ex- 
tensive, though it is not high and its course is very irregular. It is ab- 
sent in chronic ileo-colitis, except from complications and from the 
occasional acute exacerbations. 

Prognosis.—The prognosis depends upon the child’s previous condi- 
tion, upon the duration of the intestinal symptoms, upon our ability to 
carry out proper treatment, upon the presence of complications; but, 
most of all, upon the severity and extent of the intestinal lesions. The 
possibility of error always exists in estimating the gravity of the lesions, 
so that no case should be considered hopeless. The most unpromising 
cases sometimes end in complete recovery. If, however, continuous 
symptoms have existed for eight or ten weeks without any sign of im- 
provement, recovery is extremely doubtful. The patient may linger for 
two or three months longer, but usually only to be carried off by the first 
acute disturbance which occurs. 

Treatment.—No greater mistake is made than to give these children 
week after week the various diarrhcea-mixtures, with the expectation 
that ultimately the formula which exactly meets the particular case will 
be found. Drugs are to be used only for the relief of special symptoms. 
Thus a dose of opium may be needed when the movements are unusually 
frequent, or castor oil, or calomel occasionally when the stools are partic- 
ularly offensive. The essential and important part of the treatment con- 
sists in injections, careful feeding, stimulation, and change of air. As- 
tringent enemata, however, are of some value. They should not be given 
continuously, but from time to time should be omitted for a week or two 
to see what the condition of the stools is without them. I have seen 
several cases of the milder variety where the constant use of such injec- 
tions seemed to be an important factor in keeping up the production of 
mucus. The colon should first be washed with a large amount of a tepid 
salt or borax solution, and then four or five ounces of the astringent solu- 
tion injected, and held in place by compressing the buttocks for half 
an hour. 
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Alcoholic stimulants must be given in almost all cases, and they may 
be continued for a long time with advantage. Old port or sherry will 
sometimes do better than brandy or whisky. The diet mentioned in the 
later stages of the acute cases should be continued. The predigested 
foods are useful, especially completely peptonized milk; also are beef 
preparations as bovinine, and the liquid beef -peptonoids, and in some 
cases raw scraped beef, also the whites of fresh eggs, partially cooked. 
Fats and starchy foods should be excluded entirely or given in very small 
quantities. It is usually better to give the carbohydrates in the form of 
the malted foods. Kumyss and matzoon and buttermilk are useful. 
The diet must be directed according to its effect upon the stools. Much 
information may be obtained by thoroughly washing the stools and 
examining the residue. Nutrition may be promoted by inunctions of 
cocoa butter, cod-liver oil, or some other form of fat. 

The patient should first be put in the best possible surroundings ; in 
no disease is a change of air more to be desired than in this. These cases 
are trying ones to the physician; for unless he can absolutely control the 
matter of diet, it is almost useless to attempt to do anything. Still, by 
careful study of the individual case and attention to minute details, suc- 
cess may sometimes be achieved even when the outlook seemed at the 
outset the most hopeless. The danger of relapses and second attacks 
continues long after the primary attack has subsided. 


AMCEBIC COLITIS. 

Ameebic colitis is rare in children; it is particularly so in infants, 
probably owing to the fact that nearly all the water taken at this age is 
boiled. Most of the cases in children thus far reported have been ob- 
served in warm climates, although Amberg * has recorded five which 
occurred in Baltimore, the youngest being two years and eight 
months old. 

The symptoms in the few cases that have been reported in children 
have differed in no important particular from the disease as seen in 
adults. In exceptional cases the onset may be abrupt and the attack 
may run an acute course, terminating fatally in two to three weeks. 
Such cases are characterized by much abdominal pain and tenderness, 
frequent mucous and bloody stools containing amcebe, and some fever, 
which, however, seldom reaches 102° F. 

More frequently this acute onset is followed by a subacute or chronic 
form of the disease, or the disease may be subacute from the beginning. 
The protracted cases are the type of the disease most frequently seen. 
'They are very obstinate to treatment. Periods of constipation and ap- 
parent recovery often alternate with exacerbations in which the bloody 


* See Bulletin of Johns Hopkins Hospital, December, 1901, for references to 
literature. 
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and mucous stools return, with pain, tenesmus, and slight fever. The 
duration may be from a few months to one or two years. Death may 
finally occur from exhaustion with extreme wasting, or from some com- 
plication, such as hemorrhage, abscesses of the liver being very rare in 
children. The diagnosis from other forms of colitis is made only by the 
discovery of amcebe in a freshly voided stool. 

The general treatment is the same as for other forms of acute or 
subacute colitis. The special treatment for the purpose of destroying 
the amcebe is the use of injections of quinine which may be employed 
in solutions varying in strength from 1 to 5,000 to 1 to 250. 


AMYLOID DEGENERATION OF THE INTESTINES, 


This is rarely met with in infants. It is not so infrequent in older 
children, where it is associated with amyloid changes in the liver, spleen, 
and kidneys, usually as a result of prolonged suppuration in connection 
with bone tuberculosis. It is sometimes met with in syphilis. The ileum 
is the part of the intestine most affected. The process begins in the walls 
of the arterioles and capillaries, particularly of the villi, and later in- 
volves the vessels of the submucosa; subsequently the epithelium may be 
affected. The mucous membrane in these cases is pale, rather translu- 
cent. The condition is recognised by the application of the iodine test; 
the affected villi become of a brownish-red or mahogany colour. 

Amyloid degeneration produces no definite symptoms. Diarrhcea is 
frequent but by no means constant. The anemia and waxy cachexia 
which are present are probably dependent much more upon the associated 
lesions of the liver and kidneys than upon the changes in the intestines. 


TUBERCULOSIS OF THE INTESTINES AND MESENTERIC LYMPH 
NODES (MESENTERIC GLANDS). 


These two conditions are usually, but not invariably, associated, and 
may be conveniently considered together. 

Frequency.—In one series of 109 autopsies upon tuberculous cases 
from my own hospital records the intestines were involved in 37 per 
cent. In a second series of 103 autopsies they were involved in 54 per 
cent. The great majority of the patients were under three years of age. 
In 131 autopsies upon tuberculous cases published in the Pendlebury 
Hospital Reports, the intestines were involved in 50 per cent. These 
patients were mainly between four and fourteen years old. In 209 autop- 
sies upon tuberculous children, chiefly infants, reported by Miiller, the 
intestines were involved in 28 per cent. In 1,346 autopsies collected by 
Biedert there were intestinal lesions in 31°6 per cent. These figures 
show that tuberculosis of the intestines is not one of the most frequent 
forms in children, and that it is rather less frequent in infancy than at 
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a later age. It is most common from the third te the eighth year. The 
mesenteric lymph nodes were tuberculous in about 50 per cent of my 
own autopsies, and in 59 per” cent of the Pendlebury cases; occurring 
thus in both series with slightly greater frequency than tuberculosis of 
the intestines. 

Etiology.—In the great majority of cases the mesenteric lymph nodes 
are infected from the intestines. It is possible, but I believe exceptional, 
for the infection to occur through the general circulation. With tuber- 
culous ulcers of the intestine, the lymph nodes are, I think, invariably 
found by inoculation in animals to be tuberculous; although they may 
not yet be caseous. The infection of the intestinal mucous membrane 
is from bacilli in the canal. Much stress has been laid upon tuberculous 
milk as a means by which children are infected. There is little patho- 
logical support to be found for the view that children often contract the 
disease in this way. In 119 autopsies upon tuberculous children, chiefly 
infants, there was not found one in which the most advanced, and there- 
fore presumably the primary, lesion was in the intestines or stomach. 
In 127 autopsies, also upon tuberculous infants, Northrup found the 
most advanced lesion in the intestines in but a single case. While in- 
fection from milk is possible, it is certainly extremely infrequent. In 
my own autopsies, intestinal lesions have been found, with but one excep- 
tion, only in marked cases of generalized tuberculosis. In not more than 
one-fourth of the cases in which such lesions were present were they 
severe. They were usually associated with an advanced pulmonary pro- 
cess, and were doubtless due to swallowing tuberculous sputum. 

Lesions.—I/ ntestines.—The usual seat is the small intestine, chiefly 
the jejunum and lower ileum. With extensive disease the large intes- 
tine may also be involved, most frequently the caecum, and exceptionally 
it alone may be affected. Tuberculous ulcers may be found in the ap- 
pendix. 

The early deposits appear as tiny yellow nodules, generally widely 
scattered and affecting Peyer’s patches. Usually, however, ulcers are 
present, and often only ulcers are seen. Their size and number vary 
greatly; there may be only five or six tiny ulcers, or there may be forty 
or fifty, the largest being two or three inches in diameter. They very 
frequently involve Peyer’s patches. The typical tuberculous ulcer is of 
irregular shape, with rounded borders and with its longest diameter at 
right angles to the intestinal axis. When large, it may nearly encircle 
the gut. The ulcers are excavated; they have overhanging, infiltrated 
edges of a deep red colour. The surface is covered with granulations. 
In those which have partially healed a distinct puckering of the intes- 
tine occurs, which is especially noticeable upon the peritoneal surface. 
The small ulcers involve the mucosa only; the larger and older ones the 
submucosa and the muscular coats, and not infrequently also the serous 
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coat. Perforation may occur, but rarely into the general peritoneal cav- 
ity, as a localized plastic inflammation precedes it. There may be ad- 
hesions of adjacent intestinal coils, and fistule may form, owing to ulcer- 
ation at their point of contact. With these severe cases there is always 
associated more or less extensive tuberculous peritonitis, frequently of 
the ulcerative variety. Like other tuberculous processes, the infiltration 
and ulceration may cease at any stage, and cicatrization follow. If the 
ulcers have been large ones, there is always some narrowing of the lumen 
of the intestine. Stricture rarely results, because the patients die from 
the general disease before it has had time to occur. Monti has reported 
a case of obstruction at the ileo-cecal valve, due to an old tuberculous 
cicatrix, in an infant of twenty-one months. 

Mesenteric lymph nodes.—Usually these tuberculous lymph nodes are 
from half an inch to an inch in diameter; occasionally they may reach 
the size of a hen’s egg. From a fusion of several of them, tumours of 
considerable size may be formed. I have seen one such mass as large as 
the head of a child at birth. 

The process is the same as that which occurs in other lymph nodes of 
the body. There is a tuberculous inflammation, followed by caseation, 
softening, and abscess, or by calcification. Localized peritonitis is found 
in all the marked cases; this is usually plastic, but may be suppurative 
when due to the Race of an abscess. Pressure upon the vena cava 
may lead to dropsy in the lower extremities. Ollivier has reported a case 
in which thrombosis of the vena cava occurred. Pressure upon the portal 
vein may lead to ascites and dilatation of the superficial abdominal veins. 
There may be pressure upon the thoracic duct. 

Symptoms.—The symptoms of intestinal tuberculosis are exceedingly 
irregular. Ulcers are very frequently found at autopsy when there have 
been no marked intestinal symptoms; this is especially true of the small 
ulcers usually seen in infants. On the other hand, diarrhea is not un- 
common in cases of advanced general tuberculosis where no ulcers are 
present. It is the most frequent symptom, and may be exceedingly obsti- 
nate. The stools do not differ essentially from those in chronic ileo- 
colitis, except in the occurrence of hemorrhages and in the presence of 
tubercle bacilli. Heemorrhages are not very frequent, but they may be so 
large as to be the cause of death. This occurred in one of my cases, an 
infant nine months old, the blood coming from a single ulcer in the 
ileum. Hemorrhage is more common in older children. In some cases 
localized abdominal pain or tenderness is present. In advanced cases 
the symptoms of intestinal ulceration are usually mingled with those of 
peritonitis, and there are also present the enlarged mesenteric lymph 
nodes, which may aid in the diagnosis. In the vast majority of cases, 
these nodes are recognised only by deep palpation. The tumours are 
generally felt as irregular nodular masses, lying close against the spine, 
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not movable, and sometimes tender on pressure. Other tumours from 
deposits in the peritoneum may be present anywhere in the abdomen; 
they may be superficial or deep. The other symptoms are due to the 
complications already mentioned and to tuberculosis elsewhere. 

Diagnosis.—The only positive evidence of intestinal tuberculosis is 
the discovery of the bacilli in the stools. In the absence of this evidence, 
the disease is differentiated from simple ileo-colitis, first, by the signs of 
tuberculosis elsewhere in the body, especially in the lungs, these being 
almost invariably involved; secondly, by the slow onset and gradual 
development of the symptoms, while in chronic ileo-colitis an acute at- 
tack has almost invariably preceded. Large hemorrhages always suggest 
tuberculosis. 

The large mesenteric glands are recognised only as abdominal tu- 
mours. . 

Prognosis.—This depends altogether upon the extent of the tubercu- 
lous disease elsewhere, as it is extremely rare for the intestinal lesion to 
be the cause of death. Once formed, the ulcers probably remain, cica- 
trization being very rare, and then only partial. 

Treatment.—The only symptom which ordinarily demands treatment 
is the diarrhoea. When severe, this is to be managed much as in cases of 
ileo-colitis, except that irrigation of the colon is, of course, not called for. 
The chief reliance must be upon diet and internal medication. The 
drugs which are most useful are bismuth, opium, and creosote, which 
should be given in pills coated with shellac. 


CHAPTER IX. 
DISEASES OF THE INTESTINES.—(Continwed.) 
CHRONIC INTESTINAL INDIGESTION. 


As the larger and more complex part of the process of digestion goes 
on in the intestine, so intestinal indigestion is a more common and more 
complicated disturbance than gastric indigestion. In many cases we find 
the two associated, but in perhaps the majority the symptoms relate en- 
tirely to the intestinal process. The conditions seen in young infants are 
so different from those in older children that the cases may be best con- 
sidered separately. 

In Younc Inrants.—The general causes are the same as those men- 
tioned in connection with chronic gastric indigestion: they are constitu- 
tional debility, either congenital or acquired, unfavourable surroundings, 
and previous attacks of acute disease. Chronic intestinal indigestion is 
especially common during the first six months, and is seen both in nurs- 
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ing infants and in those who are artificially fed. In the case of breast-fed 
infants, the mother is often highly nervous, delicate, and anemic, and 
may be taking large quantities of fluids of every description, for the pur- 
pose of maintaining an abundant flow of milk. Why it is that the milk 
causes so much disturbance can not always be discovered even by the most 
careful analysis. The difficulty seems to be most frequently with the 
proteids, which are often in excess. Sometimes, proteids differing in 
character from those normally present seem to be produced, as the stools 
show that they are not digested. The microscope in some cases reveals 
the presence of many colostrum corpuscles in the milk. In another group 
of cases, where the condition of the nurse is all that can be desired, the 
trouble is simply that the milk is too rich; it being then high both in fat 
and proteids. It may come, although rarely, from the fact that the child 
gets too much, being nursed either too frequently or for too long a time. 

In infants who are being fed upon cow’s milk, the most common cause 
is that the proteids are too high; this is usually the mistake when in- 
fants are fed upon plain milk which has been simply diluted. In other 
cases the fat or sugar may be excessive, as in many of the milk-and-cream 
mixtures in vogue. Next to this mistake in proportions, is that of over- 
feeding. Another very important cause is the use of farinaceous foods 
too early, and in excess. 

Lesions.—Strictly speaking, chronic indigestion is a functional dis- 
order without anatomical changes. When the condition has lasted for 
many weeks or months, as often happens, there may result a low grade of 
catarrhal inflammation in the colon, frequently attended by hyperplasia 
of the lymph nodules of the mucous membrane, and sometimes by a 
similar process in the mesenteric lymph nodes. Chronic indigestion 
may be the principal and the only symptom in cases of chronic ileo- 
colitis which follow acute attacks. 

Symptoms.—The general symptoms are those of malnutrition, or in 
the more severe form, those of marasmus. These have already been fully 
described, and need only be mentioned here. The most important are 
stationary or falling weight, anemia, poor circulation, often subnormal 
temperature, almost constant fretfulness and crying, with very little 
quiet sleep. The tongue is usually coated and the appetite often good, 
these infants taking food whenever given, and in an almost unlimited 
quantity. ‘There are few cases in which occasional vomiting does not, 
occur, but it is rarely persistent. So far as the intestinal condition is 
concerned, the cases may be divided into those with diarrhcea and those 
with constipation. It may happen that the same child will suffer for a 
long time from diarrhcea and then from constipation, or the reverse; but 
usually one condition or the other is habitual. The diarrhceal stools 
are thin, green, and almost invariably contain curds, either in large lumps 
or small, flaky masses. They vary in number from three to ten in twenty- 
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four hours. They are commonly passed without pain, although there 
may be flatulence. The stools have usually a sour, unpleasant odour, but 
they are rarely foul. They may be irritating to the skin, and cause 
troublesome excoriations or intertrigo. In some cases the stools contain 
but little solid matter, the character being that of yellowish-green water. 
In most of the cases, after the process has lasted two or three weeks, 
mucus is present, and may then become a constant feature. 

If there is constipation, the stools are usually gray or white; they 
are smooth and pasty or like hard balls passed after much straining, often 
coated with mucus and sometimes streaked with blood. Often the bowels 
will not move for days except after the use of laxatives or enemata. The 
latter often have but little effect, as the rectum may be empty. Con- 
stipated cases are especially prone to suffer much from flatulence and 
colic, the attacks of which may be very severe. 

The duration of these symptoms is indefinite. There is little or no 
tendency to spontaneous improvement, and they may drag on for several 
months or until the problem of diet is solved. The progress of these 
cases is marked by frequent exacerbations, during which there is vomit- 
ing, and usually fever. Such symptoms are generally dependent upon 
intestinal toxemia. A low irregular fever may continue for days or even 
weeks. Although the general symptoms of failing nutrition are present 
in most cases, a mild degree of chronic intestinal indigestion with fre- 
quent loose movements may sometimes last for months, during which 
the patients may gain steadily in weight and give every indication of 
being well nourished. This is much more common in nursing infants 
than in those who are artificially fed. 

Diagnosis.—It is not generally difficult to determine that an infant is 
suffering from chronic intestinal indigestion; but one should endeavour 
to go further in his diagnosis and discover which of the elements of the 
food is causing the chief disturbance. Thus, in an infant fed on cow’s 
milk, we wish to know whether it is the proteids, the fat, or the sugar; or, 
in another case, whether it is the starch of some proprietary food. Much 
valuable information may be gained from a careful history of what has 
already been tried in the case; often some gross error can be detected in 
the formula used or in the preparation of the food. Difficulty with the 
proteids is usually shown by colic, constipation more often than diarrhea, 
and by curds in the stools; often there is vomiting. Difficulty with the 
fat is often indicated by loose movements, usually of a yellow or yellow- 
ish-green colour and sour odour. Sometimes they are white, smooth and 
formed, with a peculiarly offensive odour; there may be vomiting or the 
regurgitation of food in small quantities. Difficulty with the sugar is less 
common than with either the proteids or the fat, but there may be flatu- 
lence, colic, and diarrhcea, with thin, sour, irritating stools. Difficulty 
with the starch leads to much flatulence and colic, diarrhcea alternating 
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with constipation, and offensive stools. One may find the foregoing 
symptoms in any combination, for the trouble is rarely limited to a single 
element in the food. If one is feeding cow’s-milk, one should begin with 
what would be a proper formula for a healthy infant somewhat younger, 
and watch the stools closely for two or three days. The proportion of 
the offending element should then be reduced until the symptoms it is 
causing disappear. By carefully modifying milk in this way, a diagnosis 
of the type of disease can usually be reached. 

Prognosis.—This depends almost entirely upon how early the cases 
come under treatment and how they are managed. There is very little 
tendency to spontaneous improvement or recovery. The existence of 
chronic intestinal indigestion is one of the most important predisposing 
causes of more serious forms of intestinal disease. 

Treatment.—Drugs have no part in the treatment of these cases, ex- 
cept now and then for particular symptoms, such as diarrhcea, constipa- 
tion, or colic. These infants are cured by proper dietetic and hygienic 
measures, and by these alone. The diet has already been discussed in the 
chapter on Infant Feeding, and the general management, not less impor- 
tant, in the chapter on Malnutrition. 

In OtprrR CHiLpreN.—Chronic intestinal indigestion is especially 
common in children from the first to the fifth year. With the younger 
children, solid food has generally been used too early and in too large 
quantities. The articles from which most trouble is seen are imperfectly 
cooked cereals, vegetables of all kinds, but especially potato. Often the 
diet is composed almost entirely of farinaceous: foods and bread. Chil- 
dren suffering from rickets are particularly liable to be affected. The 
condition is seen in all grades of society. 

Symptoms.—The clinical picture which these cases present is a very 
common one, and the symptoms are quite uniform. The patients are 
generally very thin, with very small extremities, a small amount of fat, 
and a large protuberant abdomen (Fig. 75). There is much flatulence, 
and usually there is marked tympanites. Such children are pale, anemic, 
and sallow in complexion ; they have dark rings under the eyes; they are 
easily fatigued on shght exertion; they are very cross, irritable, and 
emotional to an unnatural degree. They are hard to amuse, hard to con- 
trol, and altogether exceedingly difficult patients to deal with. Their 
growth is retarded if the symptoms have lasted long. They are much 
below the average in height and weight, but mentally often quite pre- 
cocious. The sleep is always unnatural and disturbed; and at night they 
toss about their cribs, waking frequently, crying out and often grinding 
their teeth, this sometimes leading to the diagnosis of intestinal worms. 
They perspire very readily, and suffer from cold extremities. ; 

The bowels are usually constipated, the stools being of a light gray 
colour or perfectly white. They are always formed and generally lumpy. 
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The odour from the discharges is usually extremely foul. In other cases 
there is chronic diarrhoea. The stools are not very frequent, rarely ex- 
ceeding four or five a day, but«they are large, thin, gray, green, or brown 
in colour, often frothy, sometimes offensive, and always contain undi- 
gested food. They are often excited by the taking of food. From time 
to time, in many patients, large quantities of mucus are passed from the 
intestine; in some cases this comes to be 
a constant feature of the disease. It re- 
sults from an intestinal catarrh, which has 
been set up by the irritation from the hard 
feecal masses or from the chronic func- 
tional derangement. Large quantities of 
gas are expelled per anum. Pain is not 
a very common symptom in most cases. 
The appetite is capricious and usually 
poor, though some patients will eat every- 
thing offered. The tongue may be coated ; 
but unless the stomach is also affected it 
is usually clean and the breath is not of- 
fensive. 

The nervous symptoms which these pa- 
tients present are exceedingly varied, and 
often of the most puzzling character. In 
many cases they are so severe and so 
persistent as to lead to the diagnosis~ of 
organic disease of the brain. In addi- 
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irregular pulse and respiration, and other symptoms strongly suggestive 
of tuberculous meningitis. Convulsions are not very uncommon. They 
are usually accompanied by fever, and may be repeated at intervals of 
a few minutes. Headache and frequent attacks of vomiting which are 
perhaps to be interpreted as instances of migraine, are occasionally seen. 
In fact, there is almost no end to the complexity of these cases and 
the combinations of nervous symptoms which they may present. Most 
of these are toxic in'their origin. The skin shows frequently eruptions 
of erythema or of urticaria. 

Slight fever, also of toxic origin, is sometimes present for many 
weeks, the temperature usually varying between 99° and 100°5° F. 
Sometimes for several days it may be normal, and occasionally may rise 
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to 102° or 103° F. during a slight exacerbation in the symptoms. The 
urine of most of these patients contains a great excess of indican; the 
amount present indicates very accurately the degree of intestinal putre- 
faction present, and often fluctuates regularly with the nervous symp- 
toms. 

Intercurrent attacks of acute indigestion, with diarrhcea and vomit- 
ing, are common and quite easily excited. The course and duration of 
these symptoms are indefinite. In the most severe forms, if untreated, 
the patients gradually waste until they die from exhaustion, or fall easy 
victims of any acute disease which they may happen to contract. There 
is but little tendency to spontaneous recovery. 

Prognosis.—This depends upon the duration of the symptoms, the 
general condition of the patient at the time treatment is begun, and upon 
how thoroughly it can be carried out. The symptoms, in the great 
majority of cases, have existed for several months at the time the case 
comes under observation. Generally, the greater the mistakes in feeding 
have been, and the greater the violation of hygienic and dietetic rules, 
the better the prognosis. A child who has developed chronic intestinal 
indigestion of a severe type, in spite of the fact that the hygienic sur- 
roundings were good, and where the dietetic errors were not flagrant, is 
not nearly so hopeful a subject for treatment as one whose hygienic sur- 
roundings have been poor and whose diet has been especially bad. In 
cases like the latter, a removal of the causes and the institution of proper 
methods of treatment almost invariably result in immediate and striking 
improvement, unless the general vitality of the patient has been reduced 
to a very low point. In the other cases, where the mistakes have been 
less marked, and the condition is due more to constitutional than to local 
causes, the improvement is slower and less striking. Thus, as a rule, 
hospital patients improve more rapidly than those seen in private prac- 
tice, because their previous treatment has been so much worse. 

Treatment.—In no class of cases that the physician is called upon to 
treat are results more satisfactory than in many of those of chronic intes- 
tinal indigestion, where the intelligent co-operation of the parents or a 
trained nurse can be secured. If the parents themselves are lax in disci- 
pline, and are unable to control the child, an efficient trained nurse should 
be secured, into whose hands the exclusive management of the child 
should be placed. The essential part of the treatment is diet and gen- 
eral management. In the second and third years the most important 
thing is to stop all starchy food for a considerable time, and put the 
patient upon an exclusive diet of rare beef or beef juice and milk. The 
milk for many of the patients must be peptonized, as the casein of cow’s 
milk is often very difficult of digestion even for children three years old. 
By some the fat also can not be digested, and skimmed milk should then 
be used ; in very obstinate cases it should be peptonized for two hours; 
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in the majority of cases, however, it is sufficient to peptonize it from fif- 
teen to twenty minutes. After a few weeks some carbohydrates may be 
added, preferably in the form of one of the malted foods, which may be 
continued until the child can digest some form of starch. The number 
of feedings should not be more than four a day during the second year, 
and three or four a day for children during the third and fourth years. 
These should always be at regular intervals, and nothing whatever given 
between meals. The meat should be rare scraped beefsteak or mutton; 
from one to three tablespoonfuls may be allowed once a day. The juice 
of fresh fruit, especially oranges, may after a time be given once a day, 
one hour before meals. Kumyss and matzoon are often of very great 
value in children who are not fond of milk, or who become tired of the 
diet. Although at first they are taken with difficulty, in many cases a 
fondness for them is very soon acquired. 

After improvement has been going on for two months, bread may be 
added, at first in small quantities and once a day. This should preferably 
be stale bread, cut thin and dried in the oven until it is crisp, and given 
without butter. Two or three times a week raw oysters may be tried. 
Mutton, chicken, or beef broth, without vegetables, may be given occa- 
sionally in the place of one of the milk feedings. After this diet has been 
kept up for three or four months, if improvement continues, one of the 
green vegetables may be added once a day, preferably either spinach, 
stewed celery, or asparagus. After two or three months more of contin- 
ued improvement, thoroughly cooked rice or macaroni may be given twice 
a week. With these articles of diet one can get along very comfortably 
for a year, and no larger variety should be given until all the symptoms 
have disappeared. When starchy food is first allowed, it should be 
only in small quantities, and usually with some preparation of diastase. 
Potato and oatmeal should be forbidden for a long time. 

Intestinal irrigation is useful in some cases in which there is much 
mucus passed. But it should not be forgotten that continued irrigation 
often keeps up the production of mucus. Astringents should not be used, 
but only a warm saline solution, and this not regularly. It should be 
omitted from time to time to see whether the discharge of mucus is not 
less without it. It is of most value during exacerbations. 

The constipation can sometimes be controlled by the diet. Calomel 
frequently seems to exert a very marked influence, even when the con- 
stipation is not severe. It is often wise to administer a full dose every 
five or six days. In some patients castor oil acts more satisfactorily. 
It is sometimes objectionable, however, from its tendency to aggravate 
the constipation. As laxatives in this condition I have found the great- 
est satisfaction from the use of preparations of cascara and the com- 
pound licorice powder. Abdominal massage is also useful. 

Drugs directed against the process of putrefaction are extremely un- 
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satisfactory even in older children, but sometimes diminution in the 
amount of flatulence follows the use of subgallate of bismuth, carbonate 
of creosote, salol, or salicylate of soda. General tonics are required, 
and may add materially to the improvement of the patients. Altogether 
the best one is nux vomica. It may be given in combination with the 
bitter wine of iron just before meals three times a day. ‘This increases 
the appetite and acts favourably upon the constipation. Cod-liver oil, 
particularly in the early stage, is badly borne. It should be withheld 
in all cases until yery marked improvement in the condition of the 
digestion is assured. 

Relapses are easily excited by indiscretion in diet, and parents should 
be impressed at the very beginning with the necessity of adhering rigidly 
to the diet prescribed, for a long period. It very often happens that the 
improvement which is seen after one or two months of careful treatment 
is so marked as to lead the parents to the belief that a cure has been ac- 
complished, so that they relax their vigilance and allow improper articles 
of food which are almost certain to induce a relapse. If the case is an 
aggravated one, and the symptoms of long standing, it is wise to tell 
parents at the outset that a year’s treatment is the minimum in which 
anything permanent can be accomplished. 

The general treatment of the patient must not be overlooked. Proper 
clothing, regular exercise in the open air, cool sleeping rooms, massage, 
sponging every morning with cold water, are all of very great importance, 
and contribute almost as much to the results obtained as the special 
measures adopted. (See chapter on Malnutrition.) 

The improvement in the nervous symptoms of the patient is one of 
the first things noticed, and is often marked in a few days after the 
beginning of treatment. From an irritable, fretful, peevish child the 
patient is sometimes totally changed in disposition in a few weeks, so 
as to become quiet, affectionate, docile, and playful. 


INTESTINAL COLIC. 


The term colic is applied to any severe paroxysmal pain occurring in 
the intestines. It may be due to many causes. The colic of lead and 
arsenic poisoning are both very rare in children; but colicky pains are 
present in appendicitis, intussusception, ileo-colitis, and, in fact, in all 
the severe forms of intestinal inflammation. Colic may be due to swal- 
lowing certain substances, especially foreign bodies and the seeds of 
fruits; and in rare cases it may be excited by the presence of round- 
worms when they are numerous. In all the conditions mentioned, colic 
is only one of the symptoms, although it may be a very prominent one. 

The special and peculiar colic of infancy is that which is associated 
with flatulence, and is due to indigestion. Here it is a symptom only, 
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but may be a most troublesome one. This form of colic belongs essen- 
tially to the first six months of life, and is more frequent during the first 
three months. It may be seen at any time when digestion is very feeble. 
Many young infants suffer from colic a large part of the time; others 
have only occasional attacks, which are often repeated at a certain time 
in the day, usually toward evening. 

The flatulence to which the colic is usually due may be from decom- 
position in the food or intestinal secretions, or in both. It is seen quite 
as often in nursing infants as in those who are artificially fed. Any of 
the elements of the milk may be a cause of colic, but in fully four-fifths 
of the cases it is the proteids. The colic of nursing infants is nearly al- 
ways due to the fact that the milk is excessive in proteids, or else that 
these are digested with special difficulty. If cow’s milk is the food, it is 
the proteids which are usually at fault. It is rare that the quantity of 
sugar present in cow’s milk is sufficient to be a cause of colic; but this 
may happen when sugar has been added, more frequently with cane 
sugar than with milk sugar. It is extremely rare for the fat to be a 
cause of colic. In infants whose food consists largely of farinaceous 
substances, colic is also very common. 

As a result of the decomposition taking place in the intestine, gas ac- 
cumulates, and, the intestines lacking sufficient muscular force to expel 
it, distention follows. To this in part the pain is due. But spasm of the 
muscular walls of the intestine is also an element in producing the pain. 
In some of the most severe cases it is possible that the spasm may be 
accompanied by a slight transient intussusception. Colic may occur 
without flatulence, as in cases when it follows cold feet or chilling the 
surface. In these cases also, muscular spasm appears to be the principal 
factor in causing the pain. Intestinal colic may occur alone, or it may 
alternate with or accompany gastric colic. 

Symptoms.—These are in most cases so typical as to be easily recog- 
nised. They are always more severe in delicate and highly nervous chil- 
dren. In the severe attacks there is contraction of the features, the loud 
paroxysmal cry, subsiding for a few moments and then beginning with 
renewed intensity, drawing up of the lower extremities, and in male in- 
fants contraction of the scrotum. With these symptoms the abdomen is 
usually found tense and hard. With the expulsion of the gas, the symp- 
toms subside at once, and the child usually falls asleep. In the most 
severe attacks there may be considerable prostration, cold extremities, 
and perspiration. When the symptoms are less severe there is only con- 
tinual fretfulness, and the child can not sleep. When colic is habitual 
there are very few hours in the twenty-four when the child seems to be 
entirely comfortable. In nursing infants there may at times be difficulty 
in distinguishing the cry of colic from that of hunger, as infants suffering 
from colic will usually take food eagerly, and this is often followed by 
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temporary relief. In colic, however, the pain soon returns, and often is 
more severe than before. The cry of colic is usually violent and parox- 
ysmal; that of hunger is apt to be prolonged and continuous, and is not 
accompanied by the other symptoms mentioned as indicating abdominal 
pain. In older children the less frequent causes of colic mentioned at 
the beginning of this article, especially appendicitis, should be borne 
in mind. 

Treatment.—When colic is due to flatulence of the intestine, nothing 
given by the mouth has much effect in relieving the symptoms. Certainly 
food should not be given. The purpose of treatment during the attack is 
to assist the child to get rid of the gas; as this is usually in the colon, the 
most efficient means is by massage or enemata. At first an injection of 
four or five ounces of lukewarm water should be used. If this is not suc- 
cessful, two ounces of cold water with half a teaspoonful of glycerin may 
be tried. This rarely fails to start peristalsis and expel the gas. In con- 
junction with these measures, dry heat should be applied to the abdomen 
by means of hot flannels or a hot-water bag, and the feet should be well 
warmed. In cases of colic not associated with flatulence, where the pain 
is probably the result of muscular spasm, opium in some form is required 
in addition to heat or counter-irritation. The treatment between the 
attacks and the treatment of habitual colic should be directed toward 
the indigestion, upon which they depend. 


CHRONIC CONSTIPATION. 


Constipation may be said to exist whenever the stools are less fre- 
quent, harder, and drier than normal. During the first six months in- 
fants usually have two movements a day. Many, however, have only one; 
but if this is normal in character the child is not constipated. In other 
cases, although there are two and even three stools a day, they may all be 
small, dry, and hard, having all the characters of constipated stools, and 
the case should be treated accordingly. 

Etiology—The causes of chronic constipation are many and far- 
reaching. It may be due to a diminution in the secretion of the intestinal 
glands or of the liver. The movements are then hard, dry, very light- 
coloured, and are associated with much flatulence and other signs of 
intestinal indigestion. Very often the principal factor in constipation is 
insufficient muscular contraction in the intestine. The fzecal masses are 
then propelled so slowly and remain so long in the intestine that the fluid 
portion is absorbed, the residue becoming, in consequence, so dry and 
hard that it is difficult to expel. In other cases constipation depends 
upon the fact that there is insufficient volume to the stools, as may be 
the case when the food given leaves very little residue. Constipation may 
depend upon local causes, as, for example, where an evacuation of the 
bowels is resisted on account of pain from fissure of the anus or from 
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hemorrhoids. Although not the primary cause, this condition may be 
sufficient to keep up the constipation indefinitely. It may, in rare cases, 
be due to a congenital condition, such as a narrowing of the large intes- 
tine at some point. The most important causes of constipation may be 
grouped under two heads: diet, and conditions giving rise to muscular 
atony. 

Diet.—In breast-fed infants the trouble is usually a lack of fat and 
an excess of proteids in the milk. In those who are artificially fed it is 
often because the fat is too low, and sometimes because both the fat and 
the proteids are too low, the stool lacking volume. In other cases the 
cause of constipation is indigestion, in still others the use of “ sterilized ” 
milk. During the second and third years the cause may be too much 
cow’s milk, particularly that which has been boiled, or the use of an ex- 
cessive amount of starchy food. As during the first year, the trouble 
with cow’s milk is that it contains too much casein, the digestibility of 
which has often been rendered more difficult by the boiling. In older 
children the cause may be an excess of starchy food and a lack of suffi- 
cient green vegetables, meat, and fruit. 

Muscular atony.—The most common cause of muscular atony is 
habit; in a large number of cases lack of proper training is the principal 
etiological factor. If the inclination to have a stool is regularly disre- 
garded it soon ceases to be felt. The ordinary irritation from fecal 
masses produces no response whatever. The longer such a condition 
continues the more obstinate does it become. This is an important factor 
in all cases. Another potent cause of muscular atony is rickets. In this 
disease the muscular walls of the intestine suffer like the muscles of the 
extremities, and become incapable of doing their work. Again, any form 
of malnutrition in which there is feeble muscular tone may cause or 
aggravate constipation. It is often seen as a sequel to acute attacks of 
diarrheeal diseases, particularly when these have been prolonged. Want 
of sufficient muscular exercise is a frequent cause. There are many chil- 
dren who rarely suffer from constipation in summer when they have 
plenty of out-of-door exercise, who very often do so in winter when such 
exercise is wanting. A loss of muscular’tone is not an infrequent result 
of the prolonged and indiscriminate use of purgative drugs or enemata. 

Symptoms.—In many cases no symptoms are present except the local 
ones, the general health being excellent and the nutrition in no way 
disturbed. In the majority, however, there are symptoms of greater or 
less severity, depending somewhat upon the cause of the constipation. 
There may be simply flatulence and colicky pains, or the irritation of 
the hardened fecal masses may produce a slight catarrhal inflammation 
of the sigmoid flexure and the rectum, so that mucus and sometimes 
traces of blood may be passed with the stool. Hemorrhoids may develop 
even in infancy, and frequently the constant straining leads to the pro- 
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duction of hernia. In many cases there are from time to time nervous 
symptoms resulting from the absorption of various toxic materials from 
the intestine. There may,be headache, dulness, fretfulness, disturbed 
sleep, and often associated signs of intestinal indigestion. The urine 
often contains indican in excess, and there may be slight fever. 

Diagnosis.—This includes the discovery of the cause and the principal 
seat of the constipation. To arrive at the former the most careful and 
thorough investigation should be made of the child’s diet and habits. It 
is desirable to determine whether the seat of trouble is the rectum, the 
upper part of the colon, or the small intestine. If a suppository is al- 
most immediately followed by a normal stool, one may be sure that the 

rectum only is at fault, and that it needs but a little extra stimulus to 
make it do its work. This is common in infants who are too young to 
make any voluntary efforts. In such cases there are no other symptoms 
present. In others, the white or gray stools, marked flatulence, offensive 
breath, and general irritability, leave no doubt of the fact that the trou- 
ble is in the smal] intestine and depends upon indigestion. 

Treatment.—This is always difficult, and in obstinate cases must be 
continued for a long time. The co-operation of an intelligent mother 
or nurse is absolutely indispensable. To establish the habit of regular 
stools should be the first step, for without this regularity nothing can 
be done. Even in infants only a few months old proper habits are often 
easily formed if the child is put upon the chamber or chair invariably at 
the same hour. When a local stimulus is required in addition an oiled 
glass rod or a glutin suppository may be inserted. An older child must 
be taught to heed the first impulse to evacuate the bowel. Regular 
habits can hardly be formed unless the same time each day is chosen 
for the movement. That to be preferred is soon after the morning meal, 
as taking food into the stomach usually starts a peristaltic wave which 
is continued throughout the intestine. With older children breakfast 
should be early enough to allow ample time for this duty before the 
other engagements of the day; and nurses should be impressed with 
the importance of the early formation of proper habits on the part of 
their charges. Stretching the sphincter under an anesthetic is some- 
times of great benefit, especially where tonic spasm is present. 

Food.—With nursing infants who get good breast-milk constipation 
is rare. Where the milk is low in fat and high in proteids, constipation is 
not uncommon. For the measures by which such milk can be improved, 
see chapter on Breast Feeding. 

In feeding cow’s milk, constipation is overcome by getting the exact 
proportions of proteids and fat which are suited to the infant. With 
most infants during the early weeks from 2 to 3 per cent fat and 1 per 
cent proteids succeed best; with those a little older, from 3 to 4 per cent 
fat and 1:5 per cent proteids. During the last half of the first year 4 
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per cent fat and from 2 to 3 per cent proteids will be found satisfactory. 
(See Infant Feeding.) To feed an infant two or three months old upon 
® per cent fat and 2 per cent proteids—which is what is usually given 
when cow’s milk is simply diluted once with water—almost invari- 
ably produces constipation. With most infants during the first year, 
constipation may be, if not cured, at least prevented by proper milk 
modification. 

During the second year, children who suffer from constipation should 
have both cream and water added to the milk, to reduce the proteids 
without lowering the fat. Suitable proportions can be obtained by add- 
ing, two tablespoonfuls of cream to two-thirds of a glass of milk, and 
filling up the glass with water. Very great improvement may often be 
brought about by substituting malted foods for farinaceous foods. Meat 
broth and beef-juice are quite laxative on account of their extractives 
and salts. Fruits are valuable in all these cases ; but only the juice should 
be given until a child is eighteen or twenty months old. That of almost 
any fresh fruit may be employed. After two years pulpy fruits may 
be given; baked apples, oranges, stewed prunes, and in summer, fresh 
peaches, plums, and pears, may be given in small quantities; but all 
fruits with seeds should be avoided. 

For older children who are on a mixed diet the amount of starchy 
food should be moderate, oatmeal being perhaps the best cereal. Milk 
should be given rather sparingly, and even then may be advantageously 
modified as for the second year. It is sometimes advisable to stop milk 
altogether and give only cream, from four to six ounces of which may 
be allowed daily. It may be used with the breakfast cereal, mixed with 
potato or rice, added to soups or broths, and taken in various other ways. 
All bread should be made from whole wheat or unbolted flour. Meat and 
broth may be allowed freely, also green vegetables, one of which should 
be given every day. All fruits allowed infants may be used, but in larger 
quantities, and in addition raw apples. Of the dried fruits, only dates, 
prunes, and figs are admissible, and these are better stewed than raw. 
Fresh fruit is preferably given in the morning, oranges being especially 
useful when taken on rising. 

Hither hot or cold water, when taken an hour before breakfast, may be 
of considerable benefit to older children. The sparkling waters, like 
Vichy or Apollinaris, are often better than plain water. 

Massage, when properly employed, is useful in conjunction with other 
measures, but rarely succeeds alone. It should be given for five or ten 
minutes after retiring and just before rising. The hand must be warm, 
but no oil used, the purpose being not to make friction upon the skin, but 
to moye the skin and abdominal walls upon the intestines. This should 
be done with a circular motion, changing the point from time to time 
until the whole abdomen has been thoroughly covered. In addition to 


496 DISEASES OF THE DIGESTIVE SYSTEM. 


this a general kneading of the abdomen may be employed. Only slight 
pressure should be made until the child becomes accustomed to the process, 
when quite deep pressure will be tolerated. The intestinal coils may often 
be felt contracting under the hand during massage.* In general torpor 
of the intestines massage is useful, and when properly done may affect the 
small as well as the large intestine. 

A proper amount of active muscular exercise is necessary and should 
be made a part of the treatment in every case. Yale (New York) has 
called attention to the importance of posture during the stool, he having 
found that in many cases a cure was effected simply by substituting a low 
seat on a nursery chair or closet for the high one previously used. The 
low seat afforded the child an opportunity to strain to some purpose, while 
the higher one with the legs dangling, made this almost impossible. 

Suppositories.—In many cases, particularly in young infants who are 
not old enough to initiate the muscular effort, a slight stimulus to the rec- 
tum is all that is required. The cone of oiled paper has a great reputa- 
tion in domestic practice and is not objectionable. It may be of assistance 
in establishing the habit of a daily movement at a regular time. Soap sup- 
positories produce a more marked irritation ; although their immediate 
effect is quite satisfactory, they should not be continued indefinitely. They 
are, however, less objectionable than glycerin suppositories. The lat- 
ter, for an immediate effect, are convenient and usually efficient; but 
their prolonged use, especially in infants, is likely to set up a catarrhal 
proctitis. The gluten suppositories produce less irritation and are conse- 
quently slower in their effect, but they have not the disadvantages of the 
soap or glycerin. Medicated suppositories are certainly one of our most 
efficient measures; if drugs must be employed, they are perhaps open to 
the fewest objections when used in this way. The following are the best 
drugs for this purpose, the dose being that for a child of two or three 
years: ext. nux vomica, gr. 7,3; ext. belladonna, gr. 3,5; ext. hyoscyamus, 
gr. x; sulphur, gr. ij; purified aloes, gr. 4; aloin, gr. x. A good com- 
bination is aloin, gr. x4; ext. belladonna, gr. 3; ext. nux vomica, gr. +5; 
ol. theobrom., gr. x. In obstinate cases this may be used night and morn- 
ing, and later at night only. After some improvement has occurred the 
aloin may be omitted. Many of the proprietary suppositories contain the 
ingredients mentioned, particularly belladonna, the dose of which is often 
considerably larger than should be given. Suppositories are chiefly use- 
ful when the trouble is the rectum and lower colon; but very little is 
to be expected from them when it is higher in the intestine. 

Enemata.—These should be restricted to cases in which only temporary 
relief is desired. An injection of an ounce of sweet oil may facilitate the 
passage of very hard and dry stools, and larger injections of soap and water 


* See Karnitzky, Archiv fiir Kinderheilkunde, Bd. xii, p. 66. 
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may be used to break up hard fecal accumulations. For immediate effect 
an injection of one drachm of glycerin in half an ounce of water is perhaps 
the most efficient means at our command. Cases of fecal impaction are 
rarely met with in children. They are to be managed as in adults, by 
repeated injections of warm water or of ox-gall, and sometimes by me- 
chanical removal. For continuous use enemata are not to be advised, for 
larger and larger quantities are required to produce the effect. 

Medicinal treatment.—This is the least important part of the manage- 
ment of chronic constipation. No plan is worse than to give some active 
purgative every third or fourth day and trust matters to take care of them- 
selves the rest of the time. The most valuable drugs are those which 
stimulate the muscular walls of the intestine, such as cascara, nux vomica, 
belladonna, and hyoscyamus. ‘These are particularly useful in atonic con- 
stipation associated with rickets and following diarrhceal diseases, but they 
are valuable in all cases. With most drugs the prolonged use of small 
doses is better than the occasional use of large ones. Calomel is indicated 
in cases attended with dry, very white stools and marked flatulence; 
one fourth to one half grain of the tablet triturates may be given for two 
or three successive nights in conjunction with other means. Cascara may 
be used either in the form of the elixir, dose from one half to one drachm, 
or the fluid extract, from one to five drops. Rhubarb, either in the form 
of the syrup or the mixture of rhubarb and soda, may be given occa- 
sionally, but it is not adapted to continuous use. Of salines, phosphate 
of soda is best for continuous use in infants. All the preparations of 
malt possess slight laxative properties, and are useful in conjunction with 
dietetic and other medicinal means; either Trommer’s extract of malt 
or maltine may be employed. Castor oil should seldom be given: for 
chronic constipation. The frequent use of small quantities of olive oil 
is often a good means of treatment in the case of young infants, the oil 
being added to the food. 

Summary.—The treatment of constipation is palliative and curative. 
The palliative measures are drugs, suppositories, injections, and enemata. 
Cure is accomplished only by diet, massage, exercise, and the formation of 
regular habits. An average case of chronic constipation in a child four 
years old may be managed as follows: Massage for eight minutes, morning 
and night; the juice of half an orange and a glass of Vichy immediately 
upon rising; a breakfast of oatmeal with one ounce of cream, dried bread 
with butter, an egg, half a glass of milk with cream and water added ; 
a dinner of soup, one starchy vegetable—e. g., potato with cream, and 
one green vegetable, beef-steak, baked apple or prunes, dried bread and 
butter, and water to drink ; for supper, cream-toast, egg, dried bread and 
butter, or Graham crackers, half a glass of milk with cream and water 
added ; a suppository containing nux vomica and hyoscyamus given at 
bedtime. 
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Hypertrophy and Dilatation of the Colon.—It is probable that in many 
cases of chronic constipation, especially among rachitic infants, a consid- 
erable degree of dilatation of the colon occurs. However, it seems to be 
but a temporary condition, disappearing by the third or fourth year. os 

There is another form of dilatation which may be permanent; It 1s 
associated with a marked degree of hypertrophy of the muscular walls of 
the colon. The reported cases thus far are few in number, but have been 
observed both in infants (Hirschsprung,* Myat+) and in older children 
(Osler, Hughest). The prominent symptoms are two: obstinate con- 
stipation, which in most of the cases has continued from early infancy, 
and is sometimes so severe that the patients have gone for two weeks 
without a movement of the bowels; and distention of the abdomen, which 
may be extreme, but which may disappear and the abdomen become per- 
fectly flat after the faeces and flatus have been discharged. ‘There is usu- 
ally emaciation, and from time to time there may be diarrhcea. Death 
may occur in infancy, or the patients may live to adult life. 

In the cases which have come to autopsy there has been found an 
enormous dilatation of the large intestine, chiefly of the transverse colon 
and the sigmoid flexure. In one case (Hughes’), in a boy of three years, 
the colon was four inches in diameter, and held fourteen pints of water. 
In none of the cases was there stricture at any point. The mucous mem- 
brane has invariably been found ulcerated, this clearly being a secondary 
process. ‘The muscular walls have been greatly hypertrophied. The con- 
dition is without doubt a congenital one. Treatment is palliative only. 
In some of the cases the condition seems to have been aggravated by the 
use of large enemata. 


INTUSSUSCEPTION. 


Intussusception consists in the invagination of one portion of the 
intestine into another. It occurs most frequently in infancy, being at 
this age the most common cause of acute intestinal obstruction. The 
accident is not acommon one, but the life of the patient generally depends 
upon its prompt recognition. 

Varietves.— Usually the upper part of the intestine is invaginated into 
the lower, although the reverse is occasionally seen. Intussusceptions may 
occur at any point in the intestinal tract. Those of the small intestine 
are called enteric; those of the colon, colic; and those occurring at the 
ileo-ceecal valve, ileo-cecal (Fig. 76). Of 90 cases under ten years of age, 
in which the variety was determined by autopsy or operation, 75 were 
ileo-ceecal, 9 colic, and 6 enteric. In the ileo-cxecal form a few inches 


* Hirschsprung, Jahrbuch fiir Kinderh., Bd. xxvii, p. 1. : 
+ Mya, Revue Mensuelle des Maladies de l’Enfance, vol. xii, p. 688. 
t¢ Osler, Archives of Pediatrics, vol. xi, p. 112. 
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of the ileum pass through the ileo-cecal valve, and then invagination of 
the colon occurs. Cases in which the ileum passes through the valve, but 
without invagination of the colon, are sometimes classed separately as an 
dleo-colic variety. 

Intussusceptions of the dying, as they have been called, are met with 
in my experience in about eight per cent of all autopsies made upon in- 
fants; they are not often found in children over two years of age. They 
are descending, enteric, easily reducible, and multiple—usually from 


Fie. 76.—Ileo-ceecal intussusception. A specimen removed from a child in the New York 
Infant Asylum. 


eight to twelve invaginations being present. They are more frequently 
in the jejunum than in the ileum. They usually involve but two or three 
inches of the intestine, but may include ten or twelve inches. They are 
found in autopsies upon patients dying of all varieties of disease, and 
are probably produced in the death agony. These intussusceptions are 
without symptoms, and are of no clinical importance. 

Etiology.—Of 358 collected cases under ten years, the following are 
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the ages reported: under four months, 28 cases; from four to six 
months, 113; seven to nine months, 71; ten to twelve months, 18; one 
to two years, 32; two to ten years, 96. Three fourths of the cases 
which occur in childhood are, therefore, in ‘the first two years, and one 
half of them between the fourth and ninth months. The greater fre- 
quency in infancy is attributed to the thinness of the intestinal walls, the 
greater mobility of the cacum and ascending colon, and the presence 
of other intestinal derangements at this age. 

Males are more often affected than females. Of 268 cases in which 
the sex was mentioned, there were 174 males and 94 females. For this 
fact there is no explanation. The exciting causes of an attack are ex- 
tremely obscure. The great majority of cases occur in children who were 
apparently in perfect health. Some previous intestinal disorder was pres- 
ent in about three per cent of the cases I have collected—diarrhea, dysen- 
tery, colic, chronic indigestion, and constipation, all being mentioned. In 
four cases the intussusception was ascribed to injury of the abdomen. 
The association with the general diseases is too infrequent to be of any 
importance. 

Lesions.— Nothnagel’s vivisection experiments * have shown conclu- 
sively that intussusceptions are formed by the irregular action of the 

muscular walls of the intestine. They- 
S—_—_—_—_—— can be produced or released at will 
__———  —_____— by varying the application of the 
electrical current. In the artificial 

Fie. 77, A. 4 : : 
intussusception there is first a con- 
traction of a certain part of the intestine, and if this ceases abruptly the 
normal gut below this point turns upward and folds over upon the con- 
tracted portion, thus forming a minute intussusception (Fig. 77, A). 
When once begun, the intussusception increases solely at the expense of 
the external layer (Fig. 77, B). Thus, while the apex of the tumour D 
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Fia. 77, B.—Mechanism of intussusception. (Treves.) 


remains unchanged, the part of the sheath at A passes to B and then to 
C, so that the lower part of the intestine is drawn over the upper, rather 
than the upper crowded into the lower. The mechanism of the invagina- 
tion was apparently the same when a part of the intestine was first para- 


* Beitrige zur Physiologie und Pathologie des Darms, Berlin, 1884, A full abstract 
is to be found in Treves’s Intestinal Obstruction, London, 1884, to which I am indebted 
for many points in this article. 
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lyzed by crushing, as in the cases in which a spasm of the intestine was 
first produced. ‘ 

There is no doubt that pathological intussusceptions are produced in 
the same way as in these experiments. As the invagination takes place, 
the mesentery is drawn in with the bowel, and always lies between the 
sheath and the inner layer. To allow intussusception to occur, the mes- 
entery must be unduly long, stretched, or lacerated. Its attachment to 
the spine causes the intussusception to describe an arc of a circle, the con- 
cavity of which is always toward the spine. It also causes a puckering 
of the tumour. Invagination does not necessarily produce either obstruc- 
tion or strangulation, but usually both are present, and are the chief 
causes of the symptoms. Traction upon the mesentery leads to obstruc- 
tion in its vessels, causing congestion, cedema, hemorrhages, and even 
gangrene. ‘Obstruction is chiefly due to swelling. It may be due to 
dragging of the mesentery, which brings the apex of the tumour against 
the side of the gut, or to bending of the intussusception. 

The great cause of irreducibility in the first two or three days is swell- 
ing. I have several times seen at autopsy or operation the intussuscep- 
tion easily reduced, except the last two or three inches of the cecum or 
ileum, which was swollen to the thickness of from a fourth to half an 
inch. Adhesions may prevent reduction, but rarely before the fourth day ; 
they are often absent as late as the sixth or seventh day. They are usually 
between the internal and middle layers of the intussusceptum, and are due 
to local peritonitis. In chronic cases, however, they form the principal 
obstacle to reduction. Other causes of irreducibility are twisting of the 
tumour and pinching of the prolapsed intestine, especially of the ileum 
by the ileo-cecal valve. 

Gangrene and sloughing of the gangrenous portion of the intestine 
occur much more often in acute than in chronic cases. Portions of 
intestine were passed per anum in 24 of 362 cases under ten years, or 
about six per cent; but only two of these were in infants. Toward the 
end of the second week is the time whem the separation of the sloughs is 
to be.looked for. The amount of intestine discharged, varies from a few 
inches to several feet. Two cases are on record in which the entire colon 
was passed, the patients recovering, but dying several months later from 
other causes. At the autopsies the ileum was found attached to the lower 
part of the rectum just above the anus. In acute cases gangrene occurs 
about the upper end of the tumour, and the intestine usually comes away 
in one large mass. In chronic cases shreds of intestine may be discharged 
for several weeks. 

Symptoms.—The clinical picture of a case of intussusception is a 
striking one, and when acute the symptoms are so uniform that, once 
seen, it can scarcely be overlooked a second time. The patient, 
usually between six and twelve months of age, is taken suddenly ill 
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with severe pain and vomiting; the pain recurring paroxysmally every 
few minutes, and the vomiting being first of the contents of the stom- 
ach, and afterward bilious. There may be one or two loose fecal stools, 
then only blood or blood and mucus are passed without any admixture of 
feces. The general symptoms are those of great prostration, or even col- 
lapse—pallor, feeble pulse, apathy, and normal or subnormal tempera- 
ture. The abdomen is relaxed. A tumour is present in the left iliac 
fossa, or itis felt per rectum. Later there is tympanites; the vomiting and 
pain continue; there is a steady increase in the prostration, and toward 
the end a rapidly rising temperature, which may reach 105° or 106° F. 
before death occurs from collapse. If the symptoms continue longer the 
signs of peritonitis are added. In subacute cases the onset is less abrupt, 
and pain, vomiting, and constipation less constant and less severe; but 
the same symptoms are present. In chronic cases the onset is with vague, 
indefinite intestinal symptoms; pain, vomiting and bloody discharges are 
usually wanting; there are progressive wasting and more or less diar- 
rhoea, but only the presence of the tumour leads to the recognition of 
the condition. 

Onset.—Of 193 cases under ten years in which data upon this point 
could be obtained, the onset was sudden in 181 and gradual in 12 cases. 
By far the most frequent symptoms of onset are pain and vomiting. In 
a smaller number of cases the initial symptom is diarrhcea or a discharge 
of blood and mucus. 

Pain.—This is rarely continuous, but is intermittent, recurring in 
paroxysms like those of ordinary colic, but of great severity. No pain in 
infancy is to be compared with it. The child often shrieks so as to be heard 
all over the house. Pain is a prominent symptom in over three fourths 
of the cases, and is very rarely absent. It is generally more marked for 
the first two days, but may continue throughout the attack. In a few 
cases the pain is localized, being usually referred to the region of the um- 
bilicus. 

Vomiting is more marked at the onset, but may continue throughout 
the attack. Like pain, it is more frequent in the acute cases. It is due 
to intestinal obstruction. Vomiting is present in fully four fifths of all 
cases. Usually it is persistent and uncontrollable; it is often projectile. 
If food is given, vomiting often occurs as soon as it reaches the stomach. 
Stercoraceous vomiting occurs in about fifteen per cent of the cases in 
children under ten years, but is not common in infancy. It is rarely pres-_ 
ent before the third or fourth day. Although a bad sign, it is not by 
any means a fatal one, as nearly one half the cases in which it has been 
noted have recovered ; it is to be regarded as indicating complete intes- 
tinal obstruction rather than strangulation. 

Tumour.—This is one of the most important symptoms for diagnosis 
because of its frequency and its peculiar character. It is present early in 
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the disease, often in a few hours after the initial symptoms. The follow- 
ing table shows the frequency with which a tumour was present in the 
different varieties, and the position which it occupied in each. The an- 
atomical variety was determined either by autopsy or operation. 


The Relation between the Tumour and the Different Varieties of Intussus- 
ception in 188 Cases under Ten Years. 


SEAT OF INTUSSUSCEPTION. 
Seat or Tumour. 
ee wats Colic. Enteric. es Total 

Region OCCU een eee A 3 uy) 1 a 11 
** ascending colon.. 1 12 13 
“ “transverse colon.. 3 13 16 
“« “descending colon. 3 18 21 
“ “sigmoid flexure . 4 1 8 13 
ectalemcnirtnres ose 25 1 7 28 61 
Protruding from anus........ 9 1 12 22 
Umbilical region:. ........... i a 1 
MON ADL Omen heartrets sl cc sein. 1 2 3 
SitesBKNOWNN seek seeks 1 ee 1 
shoualtiasccect tcc cme 46 4 9 3 100 162 
Nontumourtelts ntsc cen. - 10 2 he 1 13 26 


Tumour was thus made out during life in eighty-six per cent of the 
cases; and in the great majority of these it was discovered at the first 
careful examination. 

It will be noted that in one half of the cases the tumour was either 
felt in the rectum or protruded from the anus, and that in over two thirds 
it had advanced as far as the descending colon or beyond. The tumour 
may reach the rectum in a surprisingly short time, even when the invagi- 
nation begins at the ileo-cecal valve. In one of my own cases it was felt 
in the rectum in less than twelve hours from the onset. The usual de- 
scription, “ sausage-shaped,” is accurate when the invagination is large, the 
tumour then being from four to six inches long and about an inch and a 
half in diameter. It is often curved. 

During manipulation, or during an attack of pain, the tumour may be- 
come more prominent and may be distinctly erectile. To the touch the 
rectal tumour closely resembles the os uteri, the central opening being the 
apex of the intussusception. When protruding from the body, the tu- 
mour is rarely more than two inches long. It is usually of a deep purplish 
colour, and may be gangrenous. It has been mistaken for prolapsus ani, 
polypus, and even hemorrhoids. In a case which came subsequently 
under my observation, the tumour was discovered by the mother before 
the physician had suspected the condition. 

Condition of the bowels—Bloody stools are a very constant symptom. 
Of 186 cases under ten years in which this condition of the bowels was 
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noted, blood in the stools was present in seventy-six per cent. There are 
very often two or three thin, diarrheal movements, and then only blood 
and mucus are passed with no trace of faces and with no fecal odour. 
The amount of blood varies from a quantity sufficient to stain the mucus 
to an ounce of semifluid blood. It rarely occurs without some mucus. 
Such discharges frequently follow attacks of severe colicky pain, and may 
occur several times in an hour. They may continue, or after a day or two 
they may be succeeded by absolute stoppage. Diarrhoea throughout the 
attack is rare in children, particularly so in infants. It belongs generally 
to chronic cases. Constipation is complete in most of the acute cases, 
neither gas nor feces being passed; a fact which the discharge of blood 
and mucus may lead one to overlook. 

Tenesmus is very common if the tumour is rectal. Relaxation of the 
sphincter is met with in a considerable proportion of the cases when the 
tumour is in the sigmoid flexure, or rectum. 

During the first twenty-four or forty-eight hours the abdominal walls 
are soft and relaxed, and may even be retracted. Usually there is then 
little resistance to abdominal palpation. After the second or third day 
there is usually tympanites; but this does not necessarily mean that 
peritonitis exists. Localized tenderness is a symptom of some impor- 
tance when a tumour is absent. Scanty urine has been noted in a few 
cases, but is of no special value in showing the seat of obstruction. 

In the acute cases the general symptoms are very striking. They are 
the ordinary ones of severe shock—marked prostration, pallor with an 
anxious expression of the face, general muscular relaxation, cold extrem- 
ities, cold perspiration, and often a subnormal temperature. Early there 
is marked restlessness, and even convulsions may occur. Later there are 
apathy, dulness, and semi-stupor. The temperature during the first twenty- 
four hours is usually not elevated, and is frequently subnormal. Toward 
the close of the disease it rises rapidly to 103°, 104° F., or even higher, 
quite independently of peritonitis. A rapidly rising temperature is always 
a bad symptom, and usually betokens death within twenty-four hours. 
Wasting is seen in the chronic cases, and may be quite rapid. 

Course, Duration and Termination.—Of 198 cases under ten years, 155 
were classed as acute, lasting less than seven days; 33 as subacute, last- 
ing from one to four weeks; 10 were chronic, lasting over four weeks. 
Nearly all the cases occurring in infancy are acute. The duration of the 
disease in 92 fatal cases was as follows: less than twenty-four hours, 2 
cases; two to four days, 44 cases; five to seven days, 22 cases; one to two 
weeks, 18 cases; two to three weeks, 6 cases. Thus one half the cases 
died upon the third, fourth, or fifth day. Of 57 cases terminating in 
recovery, 66 per cent were reduced in the first or second day. (See table, 
page 436.) : 

Spontaneous reduction is, without doubt, possible in intussusception. 
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Treves and others are of the opinion that this happens much more fre- 
quently than is generally supposed, and that many cases of severe colic are 
really cases of slight intussusception. There are seen in both conditions 
the tendency to vomit, the paroxysmal pain, the constitutional depression, 
and often the sudden cessation of the symptoms, especially under the 
influence of opium; but to make a positive diagnosis of invagination in 
such cases is impossible. Intussusception may be cured spontaneously by 
_ sloughing of the invaginated part, the continuity of the intestine being 
preserved by adhesions. Such a result is rare at all ages, and is almost 
never seen in infancy. Even though recovery from the attack takes place, 
complete restoration to health is very rare. 

The most frequent cause of death in acute cases is shock. Peritonitis 
is not found at autopsy or operation so often as might be expected. In 
58 autopsies, it was seen but twenty times, and in seven of these it was 
limited to the intussusception. In but 7 cases was there perforation. In 
chronic cases death is usually from exhaustion or complications. 

Diagnosis.—'This usually presents no difficulty in acute cases provided 
the physician has the condition in mind. The great majority of such 
cases present nearly all the classical symptoms—viz., sudden onset, re- 
curring colicky pains, frequent vomiting, bloody and mucous stools 
without fecal matter, general prostration or collapse, and low tempera- 
ture. The records show that the most common error is to regard the case 
for the first few days as one of gastro-enteritis or ileo-colitis, the physi- 
cian’s attention being engrossed by the vomiting and bloody stools. Given 
the other usual symptoms, the presence of the characteristic tumour is 
conclusive evidence of intussusception. Unless the patient is very much 
relaxed, a satisfactory examination is possible only under full anesthesia. 
In any case of acute obstruction in infants, intussusception should first be 
considered. Chronic cases present no diagnostic symptoms except the 
tumour. In both acute and chronic cases the rectal examination is most 
important for diagnosis, and often settles the question at once. 

Prognosis.—The prognosis of intussusception depends upon the age of 
the patient, upon the variety of the disease—whether acute, subacute, or 
chronic—and upon the time when proper treatment is begun. 

There were collected by Pilz* in 1870, 94 cases under one year, the 
mortality being 84 per cent. Of 135 cases of the same age reported be- 
tween 1870 and 1891 the mortality was 59 per cent. In Pilz’s table, of 51 
cases between one and ten years of age, the mortality was 68 per cent; 
while of 82 cases between one and ten years of age, from 1873 to 1891, 
the mortality was but 46 per cent. Formerly recovery was rare, except 
in cases of sloughing; but with earlier diagnosis and a better under- 
standing of the proper methods of treatment, the mortality has been very 


* Jahrbuch fiir Kinderh., Bd. iii, p. 6. 
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much reduced. Combining the figures of Pilz with my own, there are 
362 cases with 231 deaths, or 63°5 per cent. 

Gibson (New York) in 1900 collected 187 operations for intussus- 
ception, with a general mortality of 51 per cent; in 126 cases, in which 
the tumour was reducible, it was but 36 per cent; in 61, in which it 
was irreducible or gangrenous, it was 80 per cent. The table gives the 
mortality in relation to time of operation: 


Number of Number Mortality. 


TiME OF OPERATION. operations. reducible. Per cent. 
Iie REN Rea gopamods USAME Sa Gude motor on om. 30 3 37 
Second Ls Tae ae te acs ead ee atata rete sare 36 30 39 
UM ipids le, ee Ee Corer ne ener ES frein oO ew: 33 20 61 
IH OUUEU Ne cet exer sporeberoy sxc toter eke rarepe cies [eles er esarah eae 15 6 67 
Fifth COR cP a eae mG eR esatre te Tras ete 73 
SUK Gs nA, Secrcceie apie ae wutancuststotal et tos seep tens 75 


After the second day the chances of success are greatly reduced. 

Treatment.—One should first attempt reduction by inflation or injec- 
tions with the assistance of taxis, and, this failing, resort early to 
laparotomy. 

Inflation should always be done under an anesthetic, unless there is 
extreme relaxation. Occasional inversion of the child may be practised, 
to get the assistance of traction of the intestine above upon the seat of 
invagination. An ordinary hand bellows with a catheter attached is the 
best apparatus; air should be injected very slowly, and prevented from 
escaping by pressing the buttocks tightly together. The best guide to the 
amount introduced is the tension of the abdominal walls. A thorough 
trial of this method should not occupy more than fifteen or twenty 
minutes. 

Reduction is sometimes indicated by rumbling sounds, and by the 
abdomen resuming its normal contour because the whole of the colon is 
filled, in place of the unequal distention before present. In some cases 
a gush of fluid faeces has followed disinvagination. Not infrequently all 
such decisive symptoms are absent, and the physician may be in doubt 
whether or not reduction has taken place. The air is allowed to escape 
and the abdomen examined while the patient is still under chloroform. 
The right iliac fossa should be examined with the greatest care, as it 
often happens that all the tumour except the last few inches has been 
reduced. The question of reduction must be frequently decided by the 
general symptoms. If vomiting continues, if no gas or feces pass the 
bowels, if there is no improvement in the pulse or the general condition, 
and, besides, if the temperature rises, it is almost certain that reduction 
has not been effected. In a very acute case a few hours’ delay may turn 
the scales against the patient. The abdomen should be opened if the 
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child is strong enough to bear the operation. Even in cases not so acute, 
it is not admissible to postpone operation more than a few hours, since 
all delay adds to the difficulty of reduction and diminishes the chances 
of success. 

Injections of fluids.—A saline solution may be used, milk and water, 
or thin gruel. The temperature should be from 100° to 105° F. for the 
relaxing effect. The fluid is placed in a fountain syringe suspended four 
or five feet above the patient’s bed. The injections should be made 
through a catheter, the escape of the fluid being prevented as in inflation. 
From time to time the patient should be inverted. It may be desirable 
to increase the pressure by raising the syringe to the height of five or six 
feet, but more is rarely advisable. After from ten to twenty minutes 
the water is allowed to escape and the abdomen examined. 

The choice between inflation and injection depends somewhat upon 
individual experience. ‘The danger of rupturing the intestine belongs 
alike to both; but that it is not likely to occur with either is conclusively 
shown by the fact that in a series of 225 collected cases, all in children, and 
including nearly all those reported between 1870 and 1891, this accident 
has been recorded only once. In rare cases the symptoms may continue 
after reduction. Pick records such a case in which laparotomy was done 

_with the belief that reduction had not been effected. No intussusception 
was found, and the continuance of the symptoms was attributed to intes- 
tinal paralysis. 

After reduction the patient should be kept absolutely quiet and mod- 
erately under the influence of opium for two or three days. The diet 
should be very light. Cathartics especially should be avoided for several 
days. 

Recurrence of the invagination is not uncommon. It was noted in 
13, or about six per cent, of my collected cases under ten years; of this 
number nine recovered and four died. Recurrence is more likely to 
happen in the first twenty-four hours after reduction; this was the time 
in nine of the thirteen cases. It may, however, be as late as a month, 
rarely later. In one half the cases there was but a single recurrence, but 
three, four, and even six recurrences in the course of a few weeks have 
been seen. Ludwig reports a case in an infant eight months old in whom 
twenty-two recurrences were seen in one month. This was of the colic 
variety; it could hardly happen in any other form. 

Laparotomy is indicated as soon as a thorough trial of reduction by 
inflation or injection has been made without success. In the very acute 
cases the operation should not be delayed an hour after such failure is 
evident. Needless delays have caused death in many instances. The 
operation should not be looked upon as a last resort in hopeless cases, but 
as a measure which, if employed reasonably early, offers a fair prospect 
of success where disinvagination can not be accomplished by any other 
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means. All statistics show that the result depends more upon the time 
when the operation is done than upon any other single factor. With 
earlier diagnosis and more prompt resort to operation in case of failure 
of reduction by mechanical means, the mortality from intussusception 
has during the past ten years been steadily falling. A large proportion 
of the infants who suffer from this accident may be saved if they receive 
proper treatment in season. 


CHAPTER X. 
DISEASES OF THE INTESTINES.—(Continued.) 
APPENDICITIS. 


Tue terms typhlitis, perityphlitis, and perityphlitic abscess were for- 
merly much used to denote certain forms of inflammation occurring in 
the right iliac fossa. Of late these terms are but little employed, as it 
has been shown that these conditions are almost invariably due to disease 
of the vermiform appendix. The existence of typhlitis as a separate and 
independent disease is exceedingly rare, if indeed it ever occurs except as 
a result of feecal impaction. 

Etiology—The predominance of the male sex holds even in child- 
hood. Of 101 cases under fifteen years, 72 were males and-29 were 
females. Appendicitis is exceedingly rare in infancy, the condition hav- 
ing never once been found in about 2,000 autopsies, nearly all upon chil- 
dren under two years old, in three institutions with which I have been 
connected. It does, however, occasionally occur even in very young in- 
fants. The youngest cases that have come under my observation were 
infants of nine and fourteen months respectively. Goyen’s case was in 
an infant only six weeks old; Shaw’s, seven weeks; Demme’s, seven 
weeks; and Savage’s, nine weeks old. 

Appendicitis is rather more frequent in children who have suffered 
from digestive disturbances, particularly chronic constipation, than in 
others. Regarding the exciting cause of an attack but little is yet defi- 
nitely known. In only a very small proportion of the cases is a foreign 
body discovered in the appendix. In one of my own a pin was found, and 
a number of similar cases are on record. ‘There is, however, almost in- 
variably a fecal concretion which is moulded into the shape of a foreign 
body, and formerly often regarded as such. This probably has some rela- 
tion to the attack by causing disturbances of circulation and increasing 
the chances of infection. The bacteria most frequently found in abscesses 
from ‘appendicitis are streptococci usually associated with colon bacilli. 

Lesions.—The position of the appendix is extremely variable. It 
may be found low in the pelvis, as high as the liver, in front of the 
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kidney, and sometimes near the umbilicus. This anatomical peculiarity 
accounts for the variation seen in the situation of the abscesses due to 
appendicitis. Inflammation of the appendix may be acute catarrhal, 
suppurative, or gangrenous, and it may be recurrent or chronic. 

Catarrhal appendicitis —In this form there is an inflammation of the 
mucous membrane with swelling of the follicles and infiltration of the 
mucosa with round cells; the process may extend to the muscular 
and possibly also to the serous coat. As a result, the appendix is thick- 
ened and stiffer than normal. It may become distended with mucus or 
muco-pus to the size of the thumb or even larger. The inflammation 
sometimes results in the formation of superficial ulcers involying the 
mucous membrane. Catarrhal appendicitis may subside without any 
serious consequences, and complete recovery follow. In most cases, 
however, some changes remain; there may be adhesions; the lumen 
may be constricted at any point; and sometimes communication 
with the caecum may be shut off entirely. Catarrhal appendicitis may 
be followed by a chronic form of inflammation or by the suppurative 
form. 

Suppurative appendicitis—This may follow one or more attacks of 
the catarrhal form, or the inflammation may be of the suppurative type 
from the beginning. In this variety the inflammation of the mucosa is 
much more extensive; the infiltration of the muscular layer is more 
marked, and the serous coat is usually involved. As a result, the appen- 
dix usually becomes distended with a foul, purulent fluid. This process 
may terminate in several ways. Drainage into the intestine may be re- 
established and the pus escape in this way, the inflammation of the coats 
of the appendix undergoing resolution, but leaving some thickening and 
adhesions. This termination is not common. A more frequent course is 
for perforation to take place either by ulceration or localized gangrene. 
Perforation may be followed by a general septic peritonitis, or the in- 
flammation may be circumscribed by adhesions and result in a localized 
peritoneal abscess. Such an abscess may subsequently burst into the gen- 
eral peritoneal cavity, or spontaneous opening may occur into the intes- 
tine, the bladder, or the vagina; or the abscess may burrow for a long 
distance. Secondary lesions are occasionally seen in children; there may 
be suppurative pylephlebitis, abscess of the liver, empyema, pneumonia, 
or general pyemia. 

Gangrenous appendicitis—Gangrene of the appendix may be local- 
ized, in which case it is usually one of the forms of termination of the 
suppurative inflammation; or it may be general, in some cases involv- 
ing the entire appendix, in others only the distal portion. Such a pro- 
cess is the result of some cause which completely arrests the circulation. 
The rupture of a gangrenous appendix is usually followed by a general 
septic peritonitis which develops with great rapidity; less frequently the 
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peritoneal inflammation is localized and there develops a peritoneal 
abscess. 

Chronic appendicitis —This usually follows one or more attacks of 
the catarrhal form. It results in thickening, adhesions, constrictions, 
and more or less interference with the communication with the cecum, 
the appendix being sometimes distended with mucus or muco-pus. 

Symptoms.—Catarrhal appendicitis is often not recognised, and in 
many cases a diagnosis is impossible. The milder attacks are usually 
passed over as acute indigestion. The only suspicious symptoms are 
acute abdominal pain and tenderness. In a very large proportion of the 
cases the pain is not in the region of the appendix. It may be referred 
to almost any part of the abdomen, and is frequently about the umbili- 
cus. When the abdomen is carefully examined, by making pressure with 
the finger point, there is generally found well-defined localized tender- 
ness, in the right iliac fossa, one or two inches from the spine of the 
ileum on an are described with the spine asa centre. The onset is often 
with vomiting, and there is some fever, though rarely over 101:5° F. 
The bowels are usually constipated, although occasionally diarrhoea is 
present. The disease gradually subsides in the course of four or five 
days, the local symptoms being the last to disappear. 

In the more severe attacks the pain and tenderness are much more 
marked. There is never any area of induration, but the swollen appen- 
dix may sometimes be felt if the abdominal walls are thin and relaxed. 
The onset is usually more severe than in the cases first described; the 
vomiting may be repeated several times, and constipation is often 
marked. The early temperature frequently reaches 102° or 102°5° F.; 
but it soon falls to 100° or 101°, and in two or three days may be nor- 
mal, and the symptoms gradually subside, the whole duration being usu- 
ally less than a weak. Subsequent attacks, however, occur in the great 
majority of cases. 

Suppurative appendicitis—The onset resembles the more severe at- 
tacks of catarrhal appendicitis, but both the local and the general symp- 
toms are apt to be more acute. The disease may follow one of three 
courses, according as the termination is a localized plastic peritonitis, 
a peritoneal abscess, or general peritonitis. 

1. With localized plastic peritonitis—The symptoms in this variety 
usually last about ten days. They are severe only for the first two or 
three days, and then gradually subside. There is present, in addition to 
the symptoms described in the catarrhal variety, a distinct inflammatory 
induration in the region of the appendix. At first this is somewhat dif- 
fuse, but later it becomes more and more circumscribed, until after three 
or four days a small mass not much larger than an egg remains, which 
after another week can scarcely be felt. In such cases there is a suppu- 
rative inflammation of the wal! of the appendix with localized plastic 
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peritonitis, or a slow perforation occurs which is immediately surrounded 
by an exudate of lymph protecting the general peritoneal cavity. 

2. With peritoneal abscess.--In some of the cases with an acute onset 
there is a continuance of the high fever, pain, and tenderness, with the 
rapid formation of an abscess. A distinct tumour may be noticed at the 
end of two or three days, and pus may be found at operation as early as 
the third day from the onset. At other times the course in the early 
stage resembles that of the cases which terminate in resolution. Marked 
improvement takes place after four or five days of rather severe symp- 
toms. The temperature does not, however, quite reach normal. After 
a variable period of quiescence, lasting from two or three days to as 
many weeks, the temperature gradually rises; the pain and tenderness 
become more severe and are felt over a larger area; the induration, which 
has been stationary, enlarges and becomes more prominent, and the 
existence of abscess is unmistakable. In a small number of the cases 
terminating in abscess the onset is very gradual, without any of the acute 
symptoms mentioned. It may be accompanied by slight pain only, re- 
traction of the right thigh, and moderate fever. Whether the formation 
of the abscess is rapid or slow, the subsequent course may be the same. 
The sac is gradually distended with pus, which may accumulate in im- 
mense quantities; as much as five pints have been evacuated. At the 
present time but few abscesses are allowed to open externally, incision 
being commonly made before that time. The situation of the abscess 
depends upon the position of the appendix. It may be in the pelvis, in 
the lumbar region, and occasionally just below the liver. Pelvic abscess 
may be recognised by rectal examination. The termination in a single 
abscess is a favourable one, for with proper surgical treatment these 
cases almost invariably recover. 

3. With general peritonitis—This ‘may occur early in the disease 
with a rapidly spreading inflammation of the suppurative variety termi- 
nating in perforation; or it may develop late, being caused by the rup- 
ture of an abscess into the general peritoneal cavity. It is seen more 
frequently with gangrenous appendicitis, with which its symptoms are 
described below. 

Gangrenous appendicitis—At the outset this form of appendicitis is 
not characterized by any distinctive symptoms. For two, three, or even 
four days, things may go so smoothly as to excite no apprehension, nei- 
ther the general nor local symptoms indicating anything more serious 
than an ordinary attack of catarrhal appendicitis of moderate severity ; 
when suddenly without warning a marked change for the worse occurs, 
as perforation into the general peritoneal cavity takes place. Sometimes 
there are no early symptoms which are recognised, the signs of perfora- 
tion being the first to attract attention to the abdomen. 

In the most severe cases the symptoms immediately become alarm- 
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ingly worse, and death may occur within twenty-four hours. Rupture 
of a gangrenous appendix is usually indicated by a sudden attack of 
vomiting, very severe abdominal pain, followed by great prostration or 
even collapse. The temperature varies greatly in the different cases, 
and is no guide to the gravity of the condition. It may rise rapidly to 
105° or 106° F., or it may be subnormal. ‘The pulse is uniformly rapid, 
small, and compressible. The expression of the face is anxious and 
the features are drawn, and usually the forehead is covered with a 
cold perspiration. The abdomen soon becomes tense and tympanitic. 
In the most severe cases there is no reaction, and prostration deepens 
with the occurrence of stercoraceous vomiting, hiccough, clammy skin, 
collapse, and death. 

In other cases, after the first shock of perforation, there is some 
reaction, and the usual symptoms of general septic peritonitis deveiop, 
with which the child may live for from two to five days. The tempera- 
ture is not usually very high, generally averaging from 102° to 104° F.; 
vomiting is almost invariably present, and is of greenish material, indi- 
cating regurgitation from the small intestine into the stomach; pain and 
tenderness are acute and rapidly extend over all or the greater part of 
the abdomen. The other important symptoms are, absolute constipation, 
tympanites, a rapid, feeble pulse, and general prostration. There is 
mental dulness or apathy, and occasionally convulsions. The case usu- 
ally goes on steadily from bad to worse; sometimes, after the first in- 
tense onset, there may be a lull in the symptoms for a day or two, to be 
followed by a recurrence of the severe pain, vomiting, and collapse. Such 
a course indicates that the first perforation has been followed by some 
limiting adhesions, which subsequently give way, causing all the symp- 
toms of a new perforation. 

When general peritonitis occurs from perforation due to ulceration its 
symptoms are rather less violent in their onset, less intense in their de- 
velopment, and slower in their progress, the usual duration being 
from five to fourteen days. When the peritonitis is the result of an 
abscess which has ruptured into the general peritoneal cavity the symp- 
toms are like those of a sudden perforation. This accident may come as 
late in the disease as the second or third week. 

Course and Termination.—Few diseases differ more widely in their 
course than does appendicitis. So often do cases apparently mild sud- 
denly develop most severe symptoms that all such patients should be 
very carefully watched from the outset in order to determine what the 
course of the disease is likely to be. 

It is hard to state in figures the- relative frequency of the dif- 
ferent terminations. Of 102 cases in children under fourteen years. old, 
in which this was definitely known, 11 ended in resolution, 52 in ab- 
scess, and 40 in general peritonitis. These figures probably do not 
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represent correctly the proportion of those terminating in resolution, 
for many such are doubtless overlooked or wrongly diagnosticated. Of 
the 52 cases which terminated in abscess, all but 6 were operated upon ; 
4 of the latter opened into the rectum with a favourable result; 1 
opened externally, and 1 ruptured into the general peritoneum, caus- 
ing death. From these statistics it would appear that general perito- 
nitis is a more frequent termination in children than in adults, and this 
is, I think, borne out by general surgical experience. 

Prognosis.—The prognosis in young children is not good; but in 
those over seven years old it is rather better than in adults. The results 
depend much upon early diagnosis and proper treatment. General peri- 
tonitis is the cause of death in about 80 per cent of the cases, pyemia 
being next in frequency. Of 43 fatal cases, nearly all of them from 
general peritonitis, only 6 died during the first three days, 19 from the 
fourth to the seventh day, 13 in the second week, and 5 in the third week. 
Cases terminating in the formation of a single abscess usually recover 
when properly treated. If general peritonitis occurs, whether early or 
late, the chances of recovery are small; but it has occasionally followed 
when general peritonitis existed at the time of operation. 

Diagnosis.—The diagnostic symptoms of appendicitis are a sudden 
onset with vomiting, sharp pain in the abdomen, and persistent acute 
localized tenderness in the right iliac fossa. Rigidity of any or all of 
the abdominal muscles is also significant. Constipation is much more 
frequent than diarrhcea. There is almost invariably some elevation of 
temperature, but not often high fever. The different forms can seldom 
be distinguished from each other at the outset. In some of the catarrhal 
cases the onset may be acute and severe; while, on the other hand, per- 
foration or rupture may take place without any preceding characteristic 
symptoms. Abscesses out of the usual situation, due to an abnormal 
position of the appendix, often lead to mistakes in diagnosis. 

Appendicitis may be confounded with colic, indigestion, and in in- 
fants with intussusception; in older children with abscesses due to pso- 
itis. Colic is distinguished by the absence of localized tenderness and 
fever, by its short duration, and by the fact that the pain is generally 
less intense. Severe colic with fever in children over three years old 
should, however, always be regarded with suspicion. From acute indi- 
gestion the diagnosis of appendicitis is difficult at the onset, and it may 
be impossible for twenty-four hours. However, the pain of indigestion 
is rarely so severe while the fever is usually higher. It should be remem- 
bered that the pain in appendicitis is not always localized, nor is the 
tumour always in the right iliac fossa. The presence of pain, vomiting, 
and localized tenderness, and the greater severity of the constitutional 
symptoms, indicate appendicitis. I have twice known pneumonia at the 
right base to be mistaken for appendicitis. There was severe localized 
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pain in the iliac fossa, which was evidently to be explained by pleurisy 
involving the lower intercostal nerves. Intussusception, with its pain, 
colic, and vomiting, may suggest appendicitis, but is very rare except in 
infants. Acute or subacute suppuration in the right iliac fossa is almost 
invariably due to appendicitis. 

The leucocyte count may be of considerable assistance in differentia- 
ting appendicitis from colic, ileo-colitis, intussusception; also in distin- 
guishing the catarrhal from the suppurative form. As between the two 
conditions last mentioned, it is not only the actual number of leucocytes 
present, but their rapid increase, which indicates the presence of sup- 
puration. It should, however, be remembered that in some of the gravest 
cases the leucocytosis may be slight or there may be none at all. On the 
whole, while the presence of marked leucocytosis—i. e., above 20,000— 
may be of considerable assistance in the diagnosis, no inference can be 

drawn from a normal count or a slight leucocytosis. 
Whenever, in children over two years old, there are symptoms point- 
ing to acute peritonitis, no matter what their combination or variety, 
appendicitis should always be suspected. 

Treatment.— Absolute rest in bed can not be too strongly insisted upon 
whenever appendicitis has been diagnosticated or is suspected, no matter 
how mild the attack may appear. As a local application the ice-bag is to 
be preferred. Morphine often does harm by obscuring important symp- 
toms and increasing constipation. The colon should be kept empty by 
the daily use of enemata. After a thorough clearing of the bowels in the 
beginning, preferably by a saline, cathartics are to be avoided. 

| Appendicitis is a surgical disease, and surgical advice should be sought 
early. In deciding as to the time of operative interference, it should be 
remembered that the natural course of the disease in children is less likely 
to be favourable than in older patients. In general the statement may 
be made, that the younger the child the less the local and constitutional 
resistance, the more rapid the progress, and the greater the chances that 
the general peritonzeum will be invaded. 

If the symptoms are sufficiently clear to admit of a positive diagnosis 
being made early, while the disease is still limited to the appendix and 
before rupture has taken place, immediate operation should be urged. 
At this time the operation is simple, practically free from danger, and 
prompt recovery is almost certain to follow. No doubt some such cases 
might recover without it; but against this argument should be placed 
the great risks which are assumed when the disease is allowed to follow 
its natural course, and the probability, amounting almost to certainty, 
of subsequent attacks. 

If the patient is not seen early, or if a positive diagnosis has not been 
possible until considerable local inflammation has developed, the decision 
as to operation should depend upon the course of the symptoms in the 
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individual case. If the disease is progressing favourably—i. e., the in- 
flammatory area not increasing and the constitutional symptoms steadily 
subsiding—one may often wait, with advantage, for abscess to form before 
interfering. If suppuration does not occur and the case ends in resolu- 
tion, operation may be deferred until the acute attack is over. It should, 
however, be remembered that the gravest symptoms not infrequently 
develop with great suddenness in cases which, to all appearances, have 
been progressing favourably, and sometimes in waiting to secure a more 
favourable time for operation, the only favourable time has been lost. 
All these cases should be very closely watched, being seen every few hours, 
and the surgeon should stand ready to operate immediately should the 
inflammation take an unfavourable turn, as when symptoms point to a 
rapid extension of the disease or to perforation into the general peritoneal 
cavity. 3 

On the whole, in very young children, the earlier the operation is 
done the better. The risks of waiting are great and a comparatively 
small proportion of the cases can be expected to terminate in resolution. 


INTESTINAL WORMS. 


Judging by published reports, intestinal worms are much more com- 
mon in Europe than in this country. In 10,000 patients treated for med- 
ical diseases in my dispensary service, there was positive evidence of 
worms in but 79 cases. Of these, 9 had tapeworms, 40 roundworms, 27 
threadworms, and 3 both round and threadworms. In private practice 
among the better classes, worms are certainly rare. 

Crstopes—TaPEWworMS.—Cestodes are usually introduced into the 
body by the ingestion of some form of food containing larvee (cysticerci). 
The larva of the tenia soliwm is most frequently found in pork; that of 
the tenia mediocanellata in beef; that of the bothriocephalus latus in 
fish; that of the tenia cucumerina inhabits dog or cat lice, being intro- 
duced into the intestinal tract accidentally by the hands. 

‘In the intestine the larvee develop into the mature tapeworms, usually 
in from three to three and a half months; after which the terminal seg- 
ments becoming mature, separate, and are discharged in the feeces, some- 
times singly, sometimes connected. New segments continually form 
next to the head as the terminal ones are cast off, so that the length of: 
the worm is not diminished. The duration of life of the worm is estimated 
to be from ten to thirty years. Each mature segment is provided with 
both male and female sexual organs, and contains ova in great numbers. 
The ova escape after the rupture of the segment outside the body. They 
find their way into the stomach usually of herbivorous animals with their 
food. Here the thick shells of the ova are dissolved by the gastric juice 
and the embryo set free. By means of the hooklets with which it is pro- 
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vided, it migrates from the stomach or intestine and may be found in the 
muscles or in any organ of the body, even the brain and eye. When it 
reaches its final resting place it loses its hooks and gradually becomes 
transformed into a vesicle, from the inner surface of which there projects 
something resembling the head of the future tapeworm. In this stage it 
is known as the bladderworm or cysticercus. The cysticerci of the tenia 
solium are sometimes found in man, but the other varieties very rarely. 
For the further development of the larval form it must be taken into the 
stomach of man or some carnivorous animal. This occurs when pork, 
beef, or fish containing cysticerci is eaten. The vesicle wall is now dis- 
solved, and the head passing into the intestine develops into the mature 
tapeworm. Several varieties of teenia are found in the human intestine : 

Tenia Saginata or Mediocanellata—Beef Tapeworm (Fig.78). This 
is the most frequent form found in children, all others being rare. In- 
fection results from eating raw or partially cooked beef containing cys- 
ticerci. The worm is from twelve to twenty feet in length, and has a 
square pigmented head without hooks but provided with four suckers. 
The full-sized segments are from one half to three fourths of an inch 
long and about half as wide. 

Tenia Solium—Pork Tapeworm (Fig. 79). This is a rare form in 
children, and comes from eating raw or partially cooked pork or sausage. 
It is from six to ten feet in length, the segments being nearly square. 


ars 


Fic. 78.—Tenia saginata; head, segment, Fie 9 —Tenia tds ; head 
5 (RY , Segmen 
and egg. (Jaksch.) and egg. (Jaksch.) S : 


The head is about the size of a mustard seed and is pigmented. It also is 
provided with four suckers and a proboscis, surrounding which is« circle 
of about twenty-six hooks. 

Tenia Cucumerina or Elliptica (Fig. 80). The larvye of this form 
develop in a louse found on the skin of dogs and cats. Children who 
play with infected animals are the ones affected, the parasite being con- 
veyed to the mouth usually by means of the hands; it may thus be 
found even in young infants. Most of the tapeworms in infants are of 
this variety. This form of tenia is much smaller than either of the pre- 
ceding varieties, the full length being only from six to twelve inches. 
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Bothriocephalus Latus (Fig.81). This is a rare form except in the 
sea countries of northern Europe and Switzerland, where it is said to be 


Fig. 81.—Bothriocephalus latus; a, 0, front 
Fie. 80.—Head and segment of tenia and side views of head; ¢, segments; 
cucumerina. (Jaksch.) d, eggs. (Jaksch.) 


very common. The larve are harboured by certain fish, through which 
they are introduced into the body. The full-grown worm is from twenty- 
five to thirty feet in length. 

Tenia Nana and Tenia Flava Punctata. These are two rare varieties 
that have been found in children in a few instances. 

Usually but a single worm is present, although as many as five or six 
have been found. Rarely teniz have been associated with roundworms 
and also with threadworms. 

Symptoms.—The only positive evidence of tapeworm is the discharge 
of the separated segments, either singly or in groups. Occasionally worms 
pass into the stomach and are vomited. Various abdominal symptoms 
may be associated with worms, but most of these are very indefinite in 
character and are more often due to other causes. The most frequent 
symptoms are bad breath, various annoying sensations, colicky attacks, in- 
ordinate or capricious appetite, and diarrhea. Usually, if the patient is 
in good health, no constitutional symptoms are seen. Sometimes, particu- 
larly with the bothriocephalus latus, there is a very grave degree of anemia. 
Many cases are now on ‘record, some of them in children, in which the 
symptoms of pernicious anemia have been present and have disappeared 
after the expulsion of the tapeworm. Nervous symptoms are not so often 
seen as with roundworms, and will be discussed in connection with them. 

Treatment.— Prophylaxis requires the cooking of meat to a sufficient 
degree to destroy the cysticerci. There is especial danger in eating raw 
pork or sausage; that from rare beef is much less. The list of drugs 
used for the expulsion of the worm is a long one; probably the most sat- 
isfactory is the oleoresin of male fern, which should be given in capsule, 
in TLxv doses to a child of ten years, four capsules usually being adminis- 
tered at hourly intervals. The vermifuge should be preceded by several 
hours’ fasting, and the bowels should be previously opened by a laxative. 
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The following plan of administration has been found satisfactory: A light 
supper of milk, and in the morning a saline laxative on rising, but no 
breakfast ; after the saline has acted freely. the capsules are to be given, 
one every hour, and following the last one, half an ounce of castor oil or 
some other active purge. The effect of the cathartic is aided by an injec- 
tion. Only milk should be given that day. The fragments passed should 
be carefully examined to see if the head has been expelled, as the worm is 
very likely to be broken at the neck. If this occurs it will grow again, and 
in about three months segments will appear in the stools. Other drugs 
useful for tenia are infusion of pomegranate root, turpentine, and chlo- 
roform. 

NEMATODES.—T wo varieties are found in the intestinal canal, the as- 
caris lumbricoides and the oxyuris vermicularis. 

Ascaris Lumbricoides—Roundworm.—This worm occupies the small 
intestine. It is much more frequently met with in children than is the 
tapeworm. It is exceedingly rare in infancy, 
but is usually seen between the third and 
tenth years. In over one thousand autopsies 
upon infants I have only once found a round- 
worm in the intestine. 

The roundworm is from five to ten inches 
long, the female being longer than the male. 
It is of a light gray colour with a slightly 
pinkish tint, cylindrical, and tapering toward 
the extremities (Fig. 82). The eggs are oval 
in form, about z4> inch in diameter, and are 
numbered by millions. These worms rarely 
exist singly ; usually from two to ten are pres- 
ent, but there may be hundreds. When 
very numerous they coil up and form large 


masses, which may cause intestinal obstruc- 


Fie. 82.—Ascaris earn tion. 
a, entire worm; 0, head; ¢. : 5 < 
eggs. (Jaksch.) a The life history of the roundworm is not 


yet perfectly understood. Epstein cultivated 
outside of the body eggs taken from the stools, and found that under 
favourable conditions of sun and air five weeks were required for the 
development of the embryo. These were then fed to children. In three 
months the ova appeared in the stools, and after the administration of 
santonin many worms were discharged. From these experiments it would 
appear that no intermediate host is required, although this was pre- 
viously supposed to be the case. It was believed that the ova were swal- 
lowed by some worm or insect, and in this form were taken into the intes- 
tinal canal with green vegetables, fruit, or drinking water. 
The migration of ee worms is curious, and in some instances truly 
remarkable. They frequently enter the stomach and are vomited. Occa- 
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sionally one may appear in the nose. They have been known to pass 
through the Eustachian tube into the middle ear and to appear in the ex- 
ternal meatus. Entering the larynx they have produced fatal asphyxia. 
It is not very rare for them to enter the common bile duct and _pro- 
duce jaundice. They may even enter in great numbers the smaller bile 
ducts and produce hepatic abscesses. ‘They have been found in the pan- 
creatic duct, in the-vermiform appendix, and in the splenic vein. It 
has long been known that they would perforate an intestine which was the 
seat of ulceration, but well authenticated cases have been reported in which 
they have perforated an intestine previously healthy, setting up a fatal 
peritonitis. In Archambault’s case they perforated the stomach. In cases 
of a persistent Meckel’s diverticulum, worms have been discharged from an 
umbilical fistula. They have been found in umbilical abscesses. Consid- 
ering, however, the frequency of roundworms, migrations are rare. 

Symptoms.—The symptoms of roundworms are of the most indefinite 
kind; often there are none until the worm is discovered in the stools. 
It is then fair to assume that other worms are also present. The most 
frequent abdominal symptoms are colic, tympanites, and other symptoms 
of indigestion, loss of appetite, restless, disturbed sleep, grinding of the 
teeth at night, and picking the nose. These symptoms are much more 
frequently due to other causes than to worms, but when all are present 
the existence of worms should be suspected. 

A great variety of nervous symptoms may be associated with intestinal 
worms. They are more often seen with lumbricoids than with either of 
the other varieties. The symptoms may be of the most puzzling character, 
and may simulate very closely those of serious organic disease. There 
may be chills, headache, vertigo, hallucinations, hysterical seizures, epi- 
leptiform attacks, convulsions, tetany, transient paralyses such as strabis- 
mus, and even hemiplegia and aphasia. All these have been observed 
in connection with intestinal worms, and from the fact that the symptoms 
disappeared completely after the worms were expelled there seems to be 
but little doubt that they were the cause of the symptoms. As in the case 
of the abdominal symptoms, however, intestinal worms are only one of the 
causes of such nervous disturbances, and certainly not the most frequent; 
but the possibility that they may depend upon worms should not be 
overlooked. 

The only positive evidence of the existence of roundworms is the dis- 
charge of a worm from the body, or the discovery of the ova in the stools. 
A microscopic examination of the stools is a valuable means of diagnosis, 
and one that is too infrequently employed. When worms are present the 
ova may be found in great numbers. Their continued presence after the 
discharge of one worm, indicates that other worms remain. 

Treatment.—Altogether the most efficient agent for the removal of 
the worms is santonin. The same plan of administration may be fol- 
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lowed as in the case of the tapeworm—viz., to give the drug on an empty 
stomach, preceded by a laxative. Santonin is best given in powdered 
form mixed with sugar. For a child of five years three grains are usually 
required. This amount should be given in three doses at intervals of four 
hours, soon followed by a purge of calomel or castor oil. 

Oxyuris Vermicularis—Pinworm—Threadworm.—The oxyuris (Fig. 
83) resembles a short piece of white thread. The female is about one- 
third of an inch long, the male about one-half that length, but is less fre- 
quently seen. The worm tapers toward the tail. The ova are of slightly 
irregular size, and are considerably smaller than those of the round- 
worm. 

The oxyuris inhabits chiefly the rectum and lower colon; less fre- 
quently it may be found as high as the cecum. These worms have been 
seen in the stomach, and evenin the mouth. If present in the rectum they 
are usually discovered by separating the folds of the anus. The number 
of worms is usually large. The 
irritation to which they give 
rise, causes a great production 
of mucus, and frequently leads 
to a chronic catarrh of the 
colon of considerable severity. 
The worms are imbedded in the 
mucus; often they form with 
it small balls. According to 
Leuckart, they are incapable of 
multiplying in situ. For devel- 
opment, the ova must be swal- 
lowed. The ova as well as the 
worms are passed in enor- 
mous numbers with the stools. 
They attach themselves to the 
Fie. 88.—Pinworms. a, head; 6,female; c,male; folds of the skin, the hairs 

ho and male, natural size ; a ova, about the anus, and even to the 

genitals. The patient may, 
through lack of cleanliness of the parts, continually re-infect himself. 
After discharge from the body, the ova may be carried by flies and de- 
posited upon Bae vegetables, or in drinking water. 

Symptoms.—The principal symptom caused by the oxyuris is itching 
of the anus or the genitals. This is caused by the migration of the worms 
from the bowel, and usually comes on at about the same hour at night, 
generally soon after the patient has retired. It is sometimes so intense 
as to be alinost intolerable. It leads to frequent micturition, to incon- 
tinence of urine, in the male to balanitis, and in the female to vaginitis 
or vulvitis, and in both, but especially in the latter, it may be the cause 
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of masturbation. Owing to the catarrhal colitis which is.excited, there is 
discharged a large quantity of mucus. The irritation may lead to pro- 
lapsus ani. Nervous symptoms‘ are not so frequently associated as with 
the other varieties of worms, although I have seen at least one case of 
chorea in which they were almost certainly the cause. They have been 
known to excite convulsions. 

Treatment.—This is usually spoken of as a very simple matter, and no 
doubt in recent cases, or where the number of worms is small, this is true; 
but where the number is large, and considerable catarrhal inflammation of 
the colon is present, it is often a matter of the greatest difficulty to rid the 
bowel of these parasites. Cases often resist the most approved methods 
of treatment for months, even though carefully and thoroughly applied. 
The reason for this difficulty is, that the whole colon is doubtless infected, 
and that the upper part is very imperfectly reached by injections. While, 
therefore, injections are important and indeed invaluable, they can not 
be relied upon exclusively. The most scrupulous attention to cleanliness 
is an absolute necessity as the first step in the treatment of all cases. It 
is well to bathe the parts about the anus after each stool, and even two 
or three times a day, with a bichloride solution, 1 to 10,000. Itching is 
best controlled by the application of mercurial ointment to the folds of 
the anus at bedtime, this effectually preventing the escape of the worms 
from the bowel. The local application of cold will sometimes have the 
same effect. The most efficient of the injections is probably the bichlo- 
ride. The colon should first be thoroughly cleansed by an injection of 
lukewarm water containing one teaspoonful of borax to the pint, in order 
to remove the mucus. When this has been discharged, half a pint of the 
bichloride solution mentioned should be injected high into the bowel 
through a catheter, and retained as long as possible. This should be re- 
peated every second or third night. On other nights a simple saline 
injection may be employed. The infusion of quassia, asafcetida, aloes, 
and garlic are also useful. 

When the worms are high in the colon, drugs by the mouth must 
be combined with injections. The worms must be dislodged by the use of 
saline cathartics, and simple bitters, especially quassia and gentian, 
should be given by the mouth. I have known one case, which resisted for 
over two years everything which had been tried, to be cured in two or three 
weeks by injections of a decoction of garlic, in connection with which 
garlic was given in large quantities by the mouth. 
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CHAPTER XI. 
DISEASES OF THE RECTUM. 


PROLAPSUS ANI. 


Unper this term are included two conditions. In the first, or partial 
prolapse, there is simply an eversion of the mucous membrane which pro- 
trudes beyond the sphincter. In the second, or complete prolapse, there 
is invagination of the rectal wall for a variable distance, usually two or 
three inches. : 

Etiology.—Prolapse is most common in children during the second 
and third years. Its frequency in early life is partly due to the lack of 
support furnished by the levator-ani muscles. It also occurs very readily 
when the ischio-rectal fat is scanty; it is therefore often seen in children 
suffering from marasmus. The exciting cause may be anything which pro- 
vokes severe and prolonged straining. This may be either the tenesmus 
accompanying inflammation of the rectal mucous membrane or chronic 
constipation. It may come from phimosis or stricture of the urethra, and 
it is a very frequent symptom of stone in the bladder. 

Symptoms.—Prolapse usually occurs during the act of defecation. It 
is generally easily reduced, but shows a great disposition to return with 
every stool. In obstinate cases the bowel comes down at other times. 
The appearance of the tumour varies with its size. In the slighter form 
there is simply a ring composed of a fold of mucous membrane surround- 
ing the anus. In the more severe form there is a flattened, corrugated 
tumour, usually about the size of a small tomato (Fig. 84). The mucous 
membrane covering the tumour is of a deep purplish-red colour, and 
bleeds readily. It may be the seat of catarrhal or membranous inflamma- 
tion. ‘The diagnosis in most cases is easy, although the tumour has been 
confounded with polypus and intussusception. 

Treatment.—In most cases reduction is easily accomplished by laying 
the child upon its face across the lap, and making gentle pressure upon the 
tumour with oiled fingers. The application of cold, either by means 
of ice or cold cloths, is of assistance in cases which are not at once reduced 
by pressure. After reduction, in the milder cases the child should be kept 
upon its back for at least an hour. Where the tumour tends to come 
down with every stool, special attention should be given at this time. If 
an infant, the bowels should always move while the child lies upon its 
back, and during defecation the buttocks should be pressed together by a 
nurse. Older children should use an inclined seat placed at an angle of 
about forty-five degrees, but should never sit upon a low chair or assume 
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any position in which straining is easy. After defecation the patient 
should lie down for at least half an hour. Where there is constipation, the 
bowels should be kept free by means of laxatives. If there is a diarrhea, 


Fig. 84,—Prolapsus ani. 


tenesmus may be overcome by frequent sponging with ice water, or by 
the use of small injections of ice water and tannic acid, in the proportion 
of twenty grains to the ounce. In more severe cases it may be controlled 
by the use of suppositories of opium or cocaine. Where the bowel tends 
to come down frequently, this may be prevented by the use of an adhesive 
strap two or three inches wide, placed tightly across the buttocks. This 
is better in the milder cases than a T-bandage. The great majority of the 
cases are cured by these means in the course of a few weeks. 

In the most severe cases the bowel not only protrudes during defeca- 
‘tion, but also in the interval, and it may be down for weeks at a time. 
Such cases are rarely seen except in infants who have very flabby muscles, 
and but little adipose tissue at the floor of the pelvis. Reduction is some- 
times difficult in cases where the prolapse has lasted a long time. It 
is often facilitated by painting the protruding part with a 4-per-cent solu- 
tion of cocaine, and then dilating the sphincter by passing the finger into 
the central opening of the tumour. After reduction, suppositories con- 
taining from one fourth to one grain of cocaine may be inserted. ‘They 
are more efficient than those containing opium or belladonna. A firm pad 
should be applied over the anus, held in position by a T-bandage. The 
tone of the levator and sphincter-ani muscles is often greatly improved by 
local injections of strychnia. For a child two years old ;45 grain may be 
used twice a day. Where these measures fail, the protruding part may 
be touched with the Paquelin cautery, linear markings being made at in- 
tervals of an inch. Amputation or excision is not required in children. 
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FISSURE OF THE ANUS. 


This is not a very uncommon condition in children. The most fre- 
quent cause is the passage of a large, hard, facal mass. Sometimes it re- 
sults from traumatism inflicted with the nozzle of a syringe while giving 
an enema. It may be produced by the scratching excited by pinworms. In 
the beginning there is a simple tear at the margin of the anus. The 
laceration which is produced usually heals promptly ; but if the cause is 
repeated, healing is prevented, and there is finally produced a linear ulcer, 
or a true fissure, which may last for some time and be a source of great 
annoyance. 

A fresh fissure has the appearance of any other tear at a muco-cuta- 
neous orifice. One of longer standing has a gray base, slightly indurated 
edges, often discharges a small amount of pus, and bleeds a drop or two 
with nearly every movement of the bowels. The most constant symptom 
is pain, which usually occurs with the act of defecation, and continues for 
some time afterward. It is most severe when the fissure is just at the 
margin of the sphincter, and leads the child to resist every inclination to 
have the bowels move, so that it becomes a cause of chronic constipation, 
which condition again greatly aggravates the fissure. The pain is often 
referred to other parts in the neighbourhood. 

The treatment is simple and usually efficient. It consists in clean- 
liness, overcoming the constipation, and touching the fissure with nitrate 
of silver, preferably with the solid stick. If the case is not speedily re- 
lieved by such measures, the sphincter should be stretched as in adult 
patients. 


PROCTITIS. 


Proctitis, or inflammation of the rectum, usually occurs with inflam- 
mation of the rest of the large intestine, but it may occur alone. It is 
to the cases in which only the rectum is involved that the term is gen- 
erally applied. 

The causes are for the most part local. A frequent one in infants 
is the use of irritating injections or suppositories, either for the relief of 
constipation or as a means of administering certain drugs. I have seen 
one obstinate case in an infant a year old, following the prolonged use of 
glycerin suppositories. It is sometimes caused by traumatism, especially 
by the careless giving of an enema. It accompanies pinworms. In 
certain cases it may result from direct infection through the anus. This 
may be from a gonorrhceal inflammation extending from the vagina or 
urethra, or from an infection due to other bacteria, particularly in cases 
of measles, scarlet fever, and diphtheria; or finally, it may be due to syph- 
ilis. The varieties of inflammation are the same as in the rest of the in- 
testine. Proctitis may thus be catarrhal, membranous, or ulcerative. 
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Catarrhal Proctitis——The pathological conditions are the same as in 
ordinary catarrhal inflammation of the intestinal mucous membrane. By 
the introduction of a speculurfi, or by simply everting the mucous mem- 
brane, it is seen to be reddened, swollen, and bleeds easily. There is a 
copious secretion of mucus. In cases of long standing there may be 
superficial ulceration appearing as a white or yellowish-white surface, 
usually just inside the sphincter. 

The symptoms are chiefly local, although a condition of general irrita- 
bility may result from the local condition. There is heightened reflex 
action, so that the stool often comes with a squirt. There is pain with 
defecation, and mucus is discharged, usually as a clear, jelly-like mass, 
and sometimes in the form of a cast, but not generally mixed with the 
stool. There are usually traces of blood, sometimes quite large haemor- 
rhages. In the’ most acute cases, tenesmus is present both during and 
after the stool. There may be prolapsus ani. The skin in the vicinity is 
irritated by the discharges, most frequently so in infants. If the cause 
is pin-worms, there may be intense itching. The duration of the disease 
is indefinite, depending upon the cause. It may be a few days or many 
months. The inflammation may extend from the rectum to neighbouring 
parts, leading to ischio-rectal abscess. 

Membranous Proctitis.—It has been customary to describe this as a 
complication of diphtheria, usually occurring with diphtheria of the exter- 
nal genitals. As very few of these cases have been studied bacteriolog- 
ically, it is impossible to say what proportion of them, if any, are to be 
regarded as true diphtheria. It is probable that the great majority are 
due to infection by streptococci. When the infection is from the intestine 
above, the rectum is never affected alone. When it is from below, this 
may be the case. The lesions are the same as in membranous inflamma- 
tion occurring higher in the colon. The symptoms resemble those of the 
catarrhal variety, with the addition that the stools contain pieces of 
pseudo-membrane. This can be made out only by repeatedly washing 
the discharges with water. If accompanied by prolapse, the pseudo- 
membrane may be seen. Membranous proctitis may be complicated by a 
membranous inflammation of the genitals or the perineum. Although 
it is usually acute, it may last for weeks. 

Ulcerative Proctitis—Ulcers of the rectum may be the result of a ca- 
tarrhal inflammation ; these, however, are usually superficial, affecting the 
mucous membrane only, and in most cases heal rapidly. Sometimes they 
extend more deeply into the submucous or even the muscular coat. They 
are then chronic, often very obstinate, and may last indefinitely. Follicu- 
lar ulcers of the rectum are nearly always associated with the same con- 
dition in the sigmoid flexure. These are always multiple and usually 
small, rarely being more than a quarter of an inch in diameter. Some- 
times the small ones coalesce, producing much larger ulcers. Membranous 
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proctitis is rarely followed by ulceration, although this is a possible result 
where sloughing has occurred. Single ulcers may be of tuberculous ori- 
gin. Steffen reports two cases of tuberculous ulcer of the rectum in 
children of seven months and three years respectively. I have seen one 
such ulcer in a young infant, which was fully three-fourths of an inch in 
diameter, and was not associated with other tuberculous disease of the 
large intestine. Syphilitic ulcers are extremely rare in children. 

The symptoms of ulcer of the rectum are mainly two—pain and hem- 
orrhage. The pain is of variable intensity, and may be referred to the 
coceyx, or to any of the neighbouring parts. The amount of bleeding 
may be small, the blood coming in clots, or it may be fluid and in so large 
a quantity as to produce general symptoms. It usuaily accompanies every 
stool. In addition the stool contains more or less pus, particularly in 
chronic cases. When the ulcer is low down, tenesmus is present and may 
be a prominent symptom. A positive diagnosis of ulcer can be made only 
by examination with a speculum. 

Treatment.—In cases of acute catarrhal proctitis injections of some 
bland fluid should be employed, such as a starch-water, limewater, a mixture 
of oil and limewater, or a warm one-per-cent saline solution. The local 
cause, if one is present, should be removed. Where the stools are excess- 
ively acid, alkalies may be given by the mouth. ‘The disordered digestion, 
when present, is to be treated according to its special symptoms. In the 
most acute cases the patient should be kept in bed. Where the tenesmus 
is severe, suppositories of opium or cocaine may be used. In the more 
chronic cases saline injections should be given, and followed by a mild 
astringent like tannic acid, ten grains to the ounce, or a one-per-cent solu- 
tion of hamamelis. Cases associated with pinworms are especially obsti- 
nate. Here the treatment is first to be directed to the worms, and after- 
ward to the proctitis. 

In the membranous cases the same measures are to be employed, and 
in addition the injection of a warm boric-acid solution two or three 
times a day. 

Cases of ulcer require the most careful treatment. In many there is 
but little tendency to spontaneous recovery. An examination with the 
speculum should be insisted upon in all cases of chronic proctitis, to 
make sure of the diagnosis. Rest in bed is essential to a rapid improve- 
ment. ‘The patient should be put upon a bland diet, especially of milk, 
and the bowels kept freely open by the use of laxatives, and injections 
twice a day of a saturated boric-acid solution. Locally there should be 
applied a solution of nitrate of silver, one grain to the ounce, the bowel 
having previously been washed with tepid water. If a stronger solution 
than this is used, it should be neutralized after half a minute by the 
injection of a salt solution, 
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ISCHIO-RECTAL ABSCESS. 


This is not a very rare condition even in infancy. Infection from the 
rectum, usually through the lymph channels, seems to be the most com- 
mon cause, although sometimes the abscess may be traced directly to trau- 
matism. In a single year I have seen six cases. All but two were small, 
circumscribed abscesses and quite superficial, apparently starting as an 
acute inflammation of the lymph glands of the region. They are analo- 
gous to a similar process in the lymph glands of the neck, seen in in- 
fancy. These cases healed promptly after incision. In other instances 
there is seen a disposition to burrow, as in adults. Only once have I met 
with diffuse suppuration in the ischio-rectal region, terminating in slough- 
ing and death, and this was in an infant only three months old. 

. Essentially the same varieties of inflammation are seen in early life as 
in adults. Most of these cases recover promptly after simple incision and 
cleanliness, fistula being a rare sequel. 


HA MORRHOIDS. 


These, fortunately, are not often seen in children, although they occur 
in those as young as three or four years, and in some cases may even be 
congenital. The principal cause is chronic constipation, rarely diarrhea. 
The tumours are generally small and external, the chief symptom com- 
plained of being pain on defecation. Bleeding sometimes accompanies 
the pain, but the hemorrhages are usually small. The treatment is to be 
directed toward the underlying cause. In most of the cases this suffices 
to cure the condition. I have rarely seen in a young child a case requir- 
ing operation, although neglect may make this procedure necessary. 


INCONTINENCE OF FAICKS. 


Inability to control the feecal evacuations is seen in certain cases of 
paraplegia due to myelitis, in injury of the lumbar portion of the spinal 
cord, and in spina bifida. It is also seen in the coma of meningitis, and 
occasionally in the typhoid condition and in extreme adynamia, no matter 
in the course of what diseases they develop. In all these conditions in- 
continence of feces is a symptom giving rise to much annoyance and 
needing careful attention. Uncleanliness with reference to excreta, seen 
in idiocy, can hardly be classed as incontinence. 

Besides these familiar forms, the condition is sometimes seen from 
causes somewhat resembling those of incontinence of urine. The tone 
of the sphincter becomes so feeble that it does not resist even the slightest 
impulse to evacuate the rectum. The discharge may take place with but 
little warning, and may occur either by day or night. In some cases a 
local cause exists, such as stretching of the sphincter by a rectal prolapse 
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or by impaction of feces; more frequently, however, the causes relate to 
the general nervous condition of the patient. Fowler * (New York) has 
reported two very typical cases of this variety, and I have seen one. They 
are, however, very rarely met with in practice. Of the cases reported in 
literature, the majority have occurred in highly nervous, anemic children. 
Fowler’s cases were cured by the use of ergot given by the mouth and by 
suppository. In cases not relieved by this treatment, strychnia should be 
injected locally as described under Prolapsus Ani. In all cases the gen- 
eral condition should receive careful attention. 


CHAPTER XII. 
DISEASES OF THE LIVER. 


AsivE from the different forms of degeneration which are seen in the 
various infectious diseases, the liver is not often the seat of serious dis- 
ease in infancy and early childhood. In later childhood nearly all the 
forms seen in adult life are occasionally met with, although even then 
they are quite rare. 

Size and Position.—The weight of the liver in the newly-born child, 
from one hundred and seven observations of Birch- Hirschfeld, is 4:5 ounces 
(127 grammes), or about 4:2 per cent of the body weight. The following 
table gives the results of one hundred and seventy-four observations upon 
the liver in infancy in the autopsy room of the New York Infant Asylum: 


Weight of the Liver in Infancy. 


AVERAGE. 
AcE. Per cent of 
Ounces. Grammes. Body te 
BO MOMUTNSS Moensels otecerersas eke ee ae eae 6°3 180 3°1 
6 SOA Soe stg ie Se a ee la ao Meee 7:5 212 3°0 
12 CS Bir aha cea wiapee-custorcs abe estke yaliotsyavonetole easier 11:0 311 3°40 
PIR CLVCNY Soe OOOO SE SAG FO CD ee Oe 14:0 397 3°37 
ue Be WRI O: aton ice BLA OR aciin ones San 16:0 453 3°26 


In adults, according to Frerichs, the weight of the liver is about 2°5 
per cent of the weight of the body. 

The upper border of the liver is best made out by percussion. In the 
child, the upper limit of the liver dulness in the mammary line is found 
in the fifth intercostal space; in the axillary line, in the seventh space ; 
posteriorly, in the ninth space. The lower border is best determined by 
palpation. This, as a rule, in the mammary line is found about one half 
an inch below the free border of the ribs. According to Steffen, the left 
lobe is relatively larger in the child than in the adult. The liver may be 
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displaced downward by contraction of the chest, as in rickets, or by an 
accumulation of fluid in the pleural cavity. It is frequently found lower 
than normal in conditions of great emaciation, owing to relaxation of the 
abdominal walls and its ligamentous supports. Upward displacement is 
much less frequent, and depends usually upon ascites or abdominal tumours. 

Malformations and Malpositions.—Congenital malformations relate 
chiefly to the bile ducts. These have been considered in the chapter de- 
voted to Icterus in the Newly Born (page 78). 

The liver may be found upon the left side in cases of general transpo- 
sition of the viscera. In fissure of the diaphragm it has been found in the 
thoracic cavity. 


ICTERUS. 


Icterus, or jaundice, occurs in children, as in adults, from two general 
classes of causes. ‘The first includes those cases in which there is some 
obstruction to the flow of bile from the liver into the intestine, or obstruc- 
tive jaundice. In the second group, in which the jaundice is classed as 
non-obstructive, it depends upon certain changes in the blood itself. This 
is seen in the physiological jaundice of the newly born, in that associated 
with septic conditions and as the result of certain poisons. 

Obstructive jaundice from pressure upon the bile ducts is extremely 
rare in children. Obstruction by a roundworm entering the common 
duct has been recorded, but is also very rare. The principal form of ob- 
structive jaundice seen in early life, is catarrhal. This has already been 
considered in connection with Gastro-duodenitis. 


FUNCTIONAL DISORDERS. 


Functional derangements of the liver are undoubtedly exceedingly com- 
mon in childhood. They are as yet but little understood, and it is almost 
impossible to separate them from the other symptoms of intestinal indiges- 
tion with which they are associated. These are described in the chapter 
upon Chronic Intestinal Indigestion. Some of these symptoms depend 
upon ‘a diminution in the quantity, or the impoverished quality of the 
biliary secretion. There are gray or white stools, flatulence, and other evi- 
dences of increased intestinal putrefaction. These in all probability depend 
upon imperfect absorption in consequence of the absence of bile, rather 
than upon the absence of some antiseptic property, as recent experiments 
seem to show that the bile is not an intestinal antiseptic. The other 
functional disturbances of the liver relate to its effect upon the proteid 
substances which undergo destructive metamorphosis in this organ. The 
nature of this change, and the symptoms which result from this disturbance 
are as yet but imperfectly understood. It is quite probable that many of 
the nervous functional disorders of children—for example, attacks of 
migraine or of cyclic vomiting—may depend upon such a cause. 
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NEW GROWTHS. 


New growths of the liver are rare in children and are usually sec- 
ondary to deposits elsewhere, most frequently in the kidney. They are 
generally sarcomatous. Primary sarcoma of the liver has, however, been 
observed, and at so early an age as to make it practically certain that 
the condition was a congenital one. A single example of primary adeno- 
sarcoma of the liver has fallen under my observation. This was in an 
infant only seven months old. In a report of this case I collected from 
literature ten cases of sarcoma of various types in infants under one year.* 
In most of the cases there is simply a slowly increasing abdominal 
tumour and progressive asthenia. 


ACUTE YELLOW ATROPHY. 


This form of hepatic disease, although rare in adults, is still more 
rare in children. Greves has reported a well-marked case in an infant of 
twenty months, and has collected seventeen other cases under ten years 
of age; the youngest was in an infant three months old. The symptoms 
and course of the disease are essentially the same as in adults. 


CONGESTION OF THE LIVER. 


Congestion of the liver occurs from the same causes in children as in 
adults. Acute congestion is not often seen. Chronic congestion is more 
common, and is usually secondary to general venous obstruction depend- 
ent upon congenital or acquired heart disease, atelectasis, or other 
pulmonary conditions, particularly chronic pleurisy, chronic interstitial 
pneumonia, and emphysema. Chronic congestion of the lver causes no 
characteristic symptoms except a moderate enlargement of the organ. 
In acute congestion, there may be in addition some localized pain or 
tenderness. The treatment is that of the primary disease. 


ABSCESS OF THE LIVER—SUPPURATIVE HEPATITIS. 


In 1890 Musser found but thirty-four recorded cases of abscess in 
children under thirteen years. Since that time a few additional cases 
have been reported. In the above collection, there have not been included 
cases of suppurative hepatitis occurring in the newly born. 

As in adults, abscess of the liver may result from traumatism, or it 
may be secondary to suppurative pylephlebitis, which depends upon a 
focus of infection in the umbilical vein, or in some part of the abdomen 
from which the branches of the portal vein arise. Pylephlebitis may fol- 
low appendicitis (Bernard’s case), it may follow typhoid fever directly 
(Asch’s case), or be due to suppuration of the mesenteric glands or peri- 
tonitis following typhoid. In seven of the cases collected by Musser the 
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disease was due to migration of round worms from the intestine into the 
hepatic ducts. Menger (Texas) has reported one case following dysen- 
tery, the only one, I think, on récord in this country. In quite a number 
of cases no adequate cause can be found. 

In the cases occurring in pyemia and in those associated .with pyle- 
phlebitis there are usually several abscesses ; in traumatic cases generally 
but one. If untreated, the majority of cases prove fatal either from 
exhaustion or from rupture into the pleura or peritoneum. In Asch’s 
case spontaneous cure took place by rupture into the intestine. 

Symptoms.—Occasionally abscess in the liver is latent, but in most of 
the cases the symptoms are marked and sufficiently characteristic to make 
the diagnosis a matter of no great difficulty. The most constant general 
symptoms are chills, which may be single, but are usually repeated ; fever, 
which is commonly of the hectic variety and followed by sweating; pros- 
tration, vomiting, diarrhoea, and cachexia. Jaundice is present in less than 
half the cases, and is rarely intense. The liver is almost invariably suffi- 
ciently enlarged to be easily made out by palpation or by percussion; the 
enlargement in most cases is chiefly downward. Tumours on the surface 
of the liver are often present; these may be recognised as abscesses by the 
presence of fluctuation. Pain is quite constant, and frequently- intense, 
but not always in the region of the liver. It may be in the epigastrium, 
at the umbilicus, in the lower part of the abdomen, and occasionally 
in the right shoulder. Tenderness over the liver is usually present. A 
positive diagnosis of hepatic abscess is to be made only by aspiration and 
the withdrawal of a fluid having the characteristics of “liver pus.” Pul- 
monary symptoms usually exist with an abscess occupying the convexity 
of the right lobe. There may be cough and dyspnoea from pressure, or 
pleurisy from extension of the inflammation through the diaphragm, or 
from rupture into the pleural cavity. The usual duration of abscess of 
the liver after the beginning of the symptoms is from one to two months. 
The prognosis will depend upon the cause of the disease. The pyzmic 
cases are usually fatal. In Musser’s collection, the proportion of recov- 
eries ‘was about thirty per cent. At the present time, with improved. 
methods of treatment and earlier diagnosis, the outlook is somewhat 
better than this. 

Treatment.—This is purely surgical. Without operation the chances 
of recovery are very slight. A small number of’cases have been cured 
by aspiration, but in the vast majority only incision and drainage are to 
be depended upon, and, if the abscess is accessible, should be resorted to 
as soon as the diagnosis is established. 


CIRRHOSIS. 


Cirrhosis of the liver is exceedingly rare in early life, although quite 
a number of cases are now on record between the ages of seven and four- 
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teen years. Sixty-five have been collected by Howard * and fifty-three by 
Laure and Honorat.+ Nearly all the cases in these collections were be- 
tween nine and fifteen years old. Cirrhosis in infancy is usually of syphi- 
litic origin. Two-thirds of those in Howard’s collection were males. 
The etiology in most of the cases is obscure; in over half of those re- 
ported no cause could be discovered. Fifteen per cent of Howard’s cases 
were traced to alcoholism, eleven per cent to syphilis, and eleven per cent 
to tuberculosis. Laure and Honorat believe that the eruptive fevers 
sometimes play an important part as an etiological factor, and that at 
other times the cause is possibly malaria. 

The anatomical features of cirrhosis in early life are essentially the 
same as in adults. The liver is sometimes enlarged, but usually it is 
smaller than normal. The connective tissue may be distributed around 
the lobules, along the bile ducts, in irregular patches, or in striations 
through the organ. Associated with this there is atrophy and fatty 
degeneration of the liver cells. In some of the cases reported there has 
been also a similar increase in the connective tissue of the spleen and 
kidneys. 

Symptoms.—These are very much the same as in adult life. In the 
beginning there are the indefinite disturbances referable to the digestive 
organs, and the liver may be found to be slightly enlarged; later there is 
ascites, enlargement of the spleen, and dilatation of the abdominal veins. 
Ascites is a pretty constant symptom, and is generally marked. Slhght 
icterus is often present, but a marked amount is rare. There may be 
hemorrhages from the stomach, from the nose, or from other organs; in 
a few cases there is slight fever. The late symptoms are a small liver, 
marked ascites with the consequent embarrassment of respiration, ca- 
chexia, and sometimes general dropsy. Diarrhcea is a much more con- 
stant symptom than in adults. Death usually takes place from exhaus- 
tion. The course of cirrhosis in children is commonly more rapid than 
in adults, and the progress is steadily downward. 

Treatment.—Medicinal treatment is of avail only in cases which are 
syphilitic. These should be put upon mercury and large doses of the . 
iodides. The treatment in other respects is symptomatic and palliative. 
As largely as possible patients should be kept upon a milk diet. The 
ascites may require aspiration or puncture, as in adults. 


AMYLOID DEGENERATION (WAXY, LARDACEOUS LIVER). 


From the experiments of Krawkow, Davidsohn, and others there 
seems now little doubt that amyloid degeneration is produced by the 
prolonged action of the toxins of the staphylococcus pyogenes aureus. 


* American Journal of the Medical Sciences, 1887, p. 350. 
+ Revue Mensuelle des Maladies de l’Enfance, 1887, pp. 97, 159. 
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Amyloid degeneration of the liver is associated with similar changes in 
the spleen and kidneys, and sometimes in the villi of the small intestine, 
and is usually seen in children after long-continued suppuration in 
chronic bone or joint disease, empyema, tuberculosis, or syphilis. 

The liver is generally very much enlarged; in extreme cases a weight 
of six or seven pounds may be reached. It is of a glistening, waxy ap- 
pearance, very firm and hard. With a solution of iodine, a mahogany- 
brown reaction is obtained. The amyloid degeneration affects first the 
arterioles, and finally the hepatic cells. 

Amyloid liver per se produces few symptoms. Ascites is rarely pres- 
ent except in cases in which the liver is very large, and jaundice does not 
occur. In addition to the symptoms of the original disease in the eourse 
of which the amyloid degeneration occurs, there is the peculiar waxy 
cachexia which-is seen in no other condition, but resembles somewhat 
that belonging to malignant disease. The face has the appearance of ala- 
baster, and the skin has a singular translucency. The liver may be so 
large as to form a tumour, sometimes nearly filling the abdominal cavity. 
Not infrequently it extends to the umbilicus, and even to the crest of the 
ium. The surface is smooth and hard, and the edges usually rounded. 
There is no localized pain or tenderness. The spleen is invariably en- 
larged. Asa result of the associated amyloid degeneration of the kidney, 
there may be dropsy and albuminuria. Dropsy may occur from pressure 
of the large liver upon the vena cava, apart from the condition of the 
kidney. 

Amyloid changes usually take place slowly, the whole course of the 
disease being marked by years, the patient dying from slow asthenia, 
from nephritis, or from some acute intercurrent disease. As a rule, cases 
go on steadily from bad to worse; but sometimes, after the disease has 
reached a certain point, the condition is stationary for a long time. 

The prognosis is always bad, although in a few cases improvement, 
and even cure, are stated to have occurred after the excision of the dis- 
eased joints upon which the amyloid degeneration depended. When due 
to syphilis, the usual anti-syphilitic remedies should be given. 


FATTY LIVER. 


Fatty infiltration of the liver is generally a secondary condition in 
early life, and causes no symptoms by which it can be positively recog- 
nised. Considerable discussion has of late arisen regarding its frequency 
in infants. From our records at the Babies’ Hospital, Dr. Martha Woll- 
stein has tabulated 345 consecutive autopsies in which the condition of 
the liver was carefully noted. The liver was fatty in 201, or 58 per cent. 
Of these autopsies, 63 were cases of tuberculosis, in 43 of which, or 68 
per cent, the liver was fatty. 

31 
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The general nutrition of the 345 infants was as follows: 


WiAStOU osteraem ieeteenrastete 188: liver fatty, 104, or 55 per cent—very fatty in 
Fairly nourished........ SOsma 7 D2 aD ea Sai acter ey a 
Well nourished.......... UU ate 45, SO Oe ae oe Cae sme) 


These figures coincide very closely with the observations of Freeman 
at the New York Foundling Hospital, and indicate that fatty liver is not, 
as has been so often asserted, much more frequent in wasted infants than 
in others. The cause of this change in the liver is as yet but little under- 
stood. 

The liver is moderately enlarged, smooth, with rounded edges, of a 
yellowish-red or a lemon-yellow colour, and can be indented with the 
finger. A warm knife becomes coated with oil after cutting. Microscop- 
ically there is seen an accumulation of fat in the liver cells, usually irreg- 
ularly distributed. Jaundice, ascites, and the other peculiar symptoms of 
hepatic disease, are absent. The liver is moderately increased in size and 
its functions are interfered with, but not in such a way as to be recog- 
nised by the symptoms. The treatment is that of the original disease. 


HYDATIDS. 

Echinococcus disease of the liver, while rare among adults in this 
country, is almost unknown in children. I have been able to find but two 
recorded cases in America. From twenty-two European cases collected 
by Pontou (Paris, 1867), it appears that unilocular cysts are especially 
frequent in young subjects. If the upper surface is affected, pulmonary 
symptoms, cough and dyspneea, are usually present; if the under surface 
of the organ, there is pressure upon the portal vein, the vena cava, bile 
ducts, stomach, and intestines. This pressure may cause icterus, dilata- 
tion of the superficial abdominal veins, and sometimes ascites. The local 
signs are enlargement of the liver with a tumour, which is easily recog- 
‘nised in children because of the thin abdominal walls. The hydatid 
fremitus is usually obtained. By aspiration a clear fluid is withdrawn, 
showing under the microscope the presence of the hooklets, which es- 
tablishes the diagnosis. Occasionally cure may take place by spon- 
taneous rupture or suppuration of the cyst, but in most cases, when left 
to itself, the disease proves fatal. The treatment is surgical, and con- 
sists in aspiration or in incision, and the evacuation of the cyst. 


BILIARY CALCULI. 

Up to the age of puberty calculi are extremely rare. Still (Transac- 
tions London Pathological Society, 1899) was able to collect but twenty 
cases from medical literature, eleven of which occurred in newly born 
infants or else gave symptoms during the first month of life. The 
prominent symptom was intense and persistent jaundice. Nearly all 
died within the first month, the autopsy usually showing multiple calculi 
in the common duct. 

The cases in older children do not differ from those in adults. 
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CHAPTER ALTE 
DISEASES OF THE PERITONAUM. 


INFLAMMATION of the peritoneum is not very frequent in childhood, 
because at this time most of the causes which are operative in later life 
either do not exist at all or are infrequent. An analysis of 187 collected 
cases of peritonitis—not including those associated with appendicitis— 
gave the following results, which are of some interest as showing the 
relative frequency of the different forms in early life: 


Acute. Chronic. Total. 
HM orimons sreca cece aki fetes siecle tates 22 10 82 
SCLOUSH OE acre ne Ceo 22 15 ay 
UT UeMt ed eee ae canis fomtenek 46 16 62 
uberculousecn meri sore Sanne ce 18 38 56 
nse Carlie ees cit rh aya oie cane caoms coe 108 79 187 


We shall consider separately acute, chronic, and tuberculous perito- 

nitis. 
ACUTE PERITONITIS. 

Acute peritonitis may occur at any period of infancy or childhood. 
It may even exist in intra-uterine life. In the newly born, peritonitis is 
quite frequent. After this time it is exceedingly rare during infancy, 
only four cases, including all varieties, being met with in 726 consecutive 
autopsies in the New York Infant Asylum. After the fifth year the dis- 
ease is relatively much more common. Of the 187 cases above referred 
to, 25 per cent occurred in the newly born, 21 per cent between one and 
five years, and 54 per cent between the fifth and the sixteenth years. 

Etiology.—In the newly born, peritonitis is seen as one of the most 
frequent lesions of acute pyogenic infection (page 83). It is usually due 
to direct infection through the umbilical vessels. In infancy and child- 
hood, peritonitis occurs both as a primary and secondary inflammation. 
The primary form is rare. It may be due to traumatism, such as falls or 
blows, or to surgical operations upon the abdomen; it has occurred after 
an injection for the cure of a congenital hydrocele. In a very small 
number of cases the inflammation seems to have been excited by cold 
or exposure, and it may follow severe burns. 
' The secondary form is more common. The most frequent of all 
causes is appendicitis, which should always be suspected in acute perito- 
nitis occurring without definite cause. Extension of inflammation from 
the viscera to the peritoneum is very much less frequent in children than 
in adults. I have seen it but once in autopsies in acute intestinal dis- 
eases. It is also rare in typhoid fever, being noted but twice among my 
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collected cases. It is occasionally due to abscess of the liver, ulcer of 
the stomach, acute intestinal obstruction from internal strangulation, 
intussusception, volvulus, or congenital atresia.~ It may extend from in- 
flammation of the pleura. This may be in the form of empyema which 
burrows through the diaphragm, or, without burrowing, the infection 
may take place through the lymph channels. It is not very infre- 
quently due to infection through the female genital tract, especially in 
gonorrheeal vulvo-vaginitis in young girls. Extension of inflammation 
from the male genital organs is not common. In one case at the New 
York Infant Asylum, fatal peritonitis in an infant started from a sup- 
purative inflammation of the tunica vaginalis of unknown origin, the 
infection extending into the peritoneum through the inguinal canal. 
Any abscess in the neighborhood may rupture into the peritoneum and 
excite peritonitis. The most frequent in children are those connected 
with Pott’s disease, perinephritis, and cellulitis of the abdominal wall. 

Of the acute infectious diseases, peritonitis is most frequently seen 
with pneumonia and scarlet fever, occasionally with influenza. In four 
cases occurring in the New York Infant Asylum, the disease was twice 
secondary to pneumonia, in both complicated by extensive pleurisy. It 
may be accompanied by pericarditis, and even by meningitis. 

The bacteria most frequently associated with acute peritonitis in chil- 
dren are: the streptococcus, especially in the newly born ; the micrococcus 
lanceolatus (pneumococcus), in cases complicating pneumonia or empy- 
ema; and the bacterium coli commune in those following intestinal per- 
foration. Those mentioned may be associated with other pyogenic bac- 
teria, or less frequently the latter may occur alone. 

Lesions.—In the fibrinous form we have changes similar to those oc- 
curring in inflammation of the pleura and the other serous membranes. 
The peritoneum is injected and lymph is thrown out in considerable 
quantity, usually accompanied by a small amount of serum. The process 
may be localized or general. It is more frequently general in the child 
than in the adult. The peritoneum lining the abdominal wall, as well as 
that covering the coils of intestine and the solid viscera, is covered by 
patches of yellowish-gray lymph, causing adhesions between the various 
viscera and often matting the intestines together. In recent cases these 
adhesions are soft, and easily broken down; in old cases they are quite 
firm, and they may result in the formation of connective-tissue bands 
which are the source of subsequent trouble. 

In the serous form there is a moderate amount of lymph, generally 
less than in the plastic variety, and, in addition, an outpouring of serum 
in considerable quantity. This is usually clear, but may be turbid from 
flakes of lymph, or it may even be bloody. In most cases the amount is 
not very large, usually varying from half a pint to two pints. In cases 
going on to recovery the serum is absorbed, but there may result adhe- 
sions as in the preceding variety. 
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In the purulent form the products are serum, lymph, and pus. When 
peritonitis results from perforation it is, as a rule, purulent from the out- 
set, and the pus is foul and*stinking. The amount of pus is generally 
larger than in adult cases. When the disease proves fatal in a few days 
there is found an extensive exudation of plastic lymph, with the forma- 
tion of small pockets containing pus, among the coils of intestine. Occa- 
sionally there may be larger collections of pus in the peritoneal cavity. 
In cases which have lasted a longer time—generally those of localized 
inflammation—the process results in the formation of a peritoneal ab- 
scess. This consists in a collection of pus in some part of the peritoneal 
cavity, the situation depending upon the cause, but it is usually in one 
iliac fossa or in the pelvis. The abscess is shut off from the rest of the 
peritoneal cavity by a thick wall of fibrin. If left alone, such abscesses 
may open into-the rectum, vagina, bladder, pelvis of the kidney, or exter- 
nally, usually at the umbilicus. After the discharge of pus the cavity 
may contract and fill up by granulations, and the patient recover. 

Inflammations of the other serous membranes, especially the pleura, 
are often associated with peritonitis. 

Symptoms.—The symptoms of acute peritonitis in older children, as 
in adults, are usually well marked and sufficiently characteristic to enable 
one to recognise the disease easily; but not so in the case of infants. In 
them the symptoms are often obscure, and the disease may be found at 
autopsy when not suspected during life. The onset is nearly always 
abrupt, with fever and vomiting. As a rule, the temperature is high— 
from 103° to 105° F. Vomiting may be only at the onset, but it often 
continues ; vomited matters are usually green. Older children complain 
of pain, which may be localized or general; and in younger ones this is 
indicated by crying and fretfulness. The abdomen very soon becomes 
swollen and tympanitic, this being one of the most constant features 
of the disease. The distention is generally uniform, but it may be irreg- 
ular. It is very rare in acute cases that there is a sufficient amount of 
fluid present to give the sensation of fluctuation. There is tenderness 
on: pressure, ahd usually marked rigidity of the abdominal walls. The 
position assumed by the patient is generally dorsal, with the thighs 
flexed. The bowels are in most cases constipated, but diarrhoea is by no 
means rare. The abdominal distention causes dyspnoea and thoracic 
breathing. There may be retention of urine or frequent micturition. 

The general symptoms, almost from the beginning, are those of a seri- 
ous disease. The pulse is small, rapid, and compressible. The prostra- 
tion is great, from the very outset. The face is pinched, the mouth is 
drawn, and the features indicate pain. In severe cases there may be hic- 
cough, cold extremities, clammy perspiration, and collapse. The mind is 
usually clear. In infants there may be convulsions. 

In the most severe forms of general peritonitis the course is short and 
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intense, and the disease goes on rapidly from bad to worse until death 
occurs. In infants this is often on the third or fourth day. The most 
severe forms of general peritonitis in older children run the same rapid 
course. In other cases the course is slower, lasting a week or ten days. 
If the patient lives longer than this the case is more hopeful, because the 
process is more apt to be localized. The development of peritoneal ab- 
scess is indicated by the continuance of the temperature, which may 
assume a hectic type, and be accompanied by chills and sweating. There 
are the local signs of an abdominal tumour. 

Prognosis.—Acute general peritonitis, whatever its cause, is a very 
serious disease in childhood. Of eighty cases of all varieties under six- 
teen years of age, sixty-nine per cent died. In the newly born and in 
infancy the disease is almost invariably fatal. In older children the out- 
look is not quite so hopeless, and depends upon the exciting cause. It is 
better in localized than in general inflammation; also in the fibrinous 
than in the purulent form; but the most favourable cases are those with 
a sero-fibrinous exudation. 

Treatment.—The medical treatment of acute general peritonitis in 
children is extremely unsatisfactory, as the disease is usually fatal unless 
it can be relieved surgically. Opium is indicated only for the relief of 
the single symptom, pain; according to its severity, the size of the dose 
and the frequency of its repetition should be determined. On account 
of vomiting it is well to administer it hypodermically. The only other 
medical measures deserving much consideration are catharsis by salines, 
and saline injections. Used early, and in sufficient amount, free purga- 
tion by salines seems to produce a derivative effect upon the peritoneal 
inflammation, which is sometimes very marked. LHither the sulphate 

_or the citrate of magnesia may be used, often advantageously preceded 
by calomel. Much larger doses than in most conditions are necessary on 
account of the constipation which belongs to the disease, this being one 
reason why so little effect is sometimes seen. High saline injections are 
useful in aiding the elimination of poisonous products from the intes- 
tinal tract. A normal salt solution should be given at a little above the 
body temperature, at least one quart being employed for a single injec- 
tion, to be repeated two or three times a day if the effect upon the gen- 
eral condition is favourable. 

As a local application cold is usually to be preferred. It may be 
applied either by an ice-bag or by a Leiter’s coil. If children rebel 
against the use of cold, heat must be substituted. Turpentine stupes 
may aid in relieving tympanites. 

Feeding is always a difficult matter on account of the strong tendency 
to vomiting; this is due to the regurgitation from the intestine into the 
stomach, which in some cases is almost continuous. In such conditions 
TI have found great benefit from washing the stomach shortly before 
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feeding, repeating this several times each day. In this way vomiting 
may often be controlled and the stomach made ready for food. The 
diet should be peptonized milk, broth, or kumyss. As stimulants, brandy 
with ice, or if this is vomited, champagne may be given. 

Surgical treatment.—In every clear case of acute peritonitis of doubt- 
ful origin, an early exploratory operation should be done if the child’s 
general condition will permit. Appendicitis is often found to be the 
cause when least expected; besides, in most other conditions this gives 
the only chance for recovery. Acute perforative peritonitis in a child 
is usually fatal under any treatment; but immediate laparotomy should 
be tried. Operation is also indicated in peritoneal abscesses. 


CHRONIC (NON-TUBERCULOUS) PERITONITIS. 


Peritonitis may occur in fcetal life with the production of extensive 
adhesions, which may interfere with the development of the intestine and 
result in various malformations. These cases have been ascribed by Sil- 
bermann * to syphilis. 

Chronic peritonitis may follow the acute form, in which there are left 
adhesions which slowly increase owing to the production of new connect- 
ive tissue. Such cases are sometimes chronic from the beginning. 

The peritoneal abscesses which follow the suppurative form may run 
a chronic course. Chronic localized peritonitis may occur in connection 
with disease of any of the organs covered by the peritonzum. 

Chronic Peritonitis with Ascites.—In most cases this is chronic from 
the outset and independent of the causes above mentioned. By far the 
most frequent form of inflammation is that due to tuberculosis, and by 
some writers the opinion is still held that this form is always tuberculous. 
After the observations reported by Henoch, Vierordt, Fiedler, and others, 
there seems to be no longer any room for doubt regarding the existence 
of a chronic non-tuberculous form of peritonitis with ascites, although 
it must be considered a rare disease. In its pathological and clinical 
aspects it is to be compared to subacute or chronic pleurisy with effusion. 

‘Htiology—Nearly all the cases thus far reported have occurred in 
children over six years old. The causes are for the most part obscure. 
The disease has been attributed to exposure, rheumatism, and injury. 
In a few instances it has followed measles. It may be associated with 
disease of the intestines or the solid viscera of the abdomen, especially 
with new growths of the kidney, liver, etc. 

Lesions—The post-mortem observations thus far have been few. In 
the reported cases there has been found a large amount of greenish 
serum in the general peritoneal cavity, with a very moderate amount of 
fibrin and adhesions, which are sometimes few and sometimes very 
numerous. Chronic pleurisy may be associated. 


* Jahrbuch fiir Kinderh., Bd. xviii, 420, 
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Symptoms.—The early symptoms are of a very indefinite character, 
such asa decline in the general health, or dyspeptic symptoms; but often 
nothing whatever is noticed until the swelling of the abdomen begins. 
The enlargement comes on rather gradually in the course of a few weeks. 
Pain is slight, or wanting altogether. There may be some abdominal ten- 
derness, but this is rarely marked. The bowels are irregular; sometimes 
there is diarrhcea and sometimes constipation. The abdomen is usually 
distended with fluid, the umbilicus protruding, and the superficial veins 
prominent. The enlargement is generally regular and symmetrical, and 
the wave of fluctuation is readily obtained. The general symptoms are 
very few. In some cases there is a slight evening rise of temperature of 
one or two degrees. There may be general weakness, loss of appetite, 
and moderate anzmia. 

The usual course of the disease is for the fluid to remain for a time 
and then undergo slow absorption, the case going on to complete recov- 
ery. Occasionally relapses are seen. The results are not always so favour- 
able, for in some instances there is no tendency to absorption of the fluid, 
the general health is gradually undermined, and the patients die from 
exhaustion or from some intercurrent disease. The diagnosis rests upon 
the presence of ascites, developing gradually without any signs or symp- 
toms of disease in the heart, liver, or other organs. The points which 
distinguish it from tuberculous peritonitis are considered under that dis- 
ease. In the cases which recover, the fact that no other signs of tubercu- 
losis subsequently develop is an important point in diagnosis. The prog- 
nosis is in most cases favourable, but must be guarded on account of the 
difficulty in making a positive diagnosis from the tuberculous form. Re- 
covery is usually complete and permanent. 

Treatment,—It is important that the patient should be kept at rest, 
preferably confined to bed. The best results are usually obtained by the 
adoption of a general tonic plan of treatment. If absorption of the 
fluid does not begin with such means, saline diuretics should be given and 
the amount of fluid allowed the patient limited. When there is no tend- 
ency to absorption after a thorough trial of the above measures, and 
especially when the patient’s general health begins to suffer, the fluid 
should be removed by aspiration. If it continues to accumulate after 
repeated aspirations, laparotomy may be performed, for in some cases 
this has the same beneficial effect as in tuberculous peritonitis. 


TUBERCULOUS PERITONITIS. 


The peritoneum is quite frequently the seat of tuberculous inflamma- 
tion in early life; but not so often in infants as in older children. Of 
56 collected cases, 7 were under three years of age, 26 from three to eight 
years, and 23 from eight to sixteen years. In 119 autopsies upon tubercu- 
lous patients, most of them under three years old, of which I have records, 
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the peritoneum was involved in 8°5 per cent. In 105 autopsies, for the 
most part upon older tuberculous children, Ashby found the peritoneum 
involved in 36 per cent. In 888 collected autopsies upon tuberculous chil- 
dren of all ages, Biedert * found the peritoneum involved in 18°3 per 
cent. These figures do not represent the number of cases of tuberculous 
peritonitis, as in many of them only a few miliary tubercles were present. 

It is no doubt possible for peritonitis to occur as the primary lesion 
of tuberculosis, but in the great majority of cases it is secondary. It 
may, however, appear as the most important tuberculous lesion in the 
body. The peritoneum may be infected directly from the intestine, the 
mesenteric glands, or the pleura, or from more distant parts, such as the 
lungs, the bronchial glands, the cervical, or other external glands. Ina 
small number of cases there is a history of some local exciting cause, 
such as a fall or blow upon the abdomen. The disease may follow expo- 
sure, or occur as a sequel to one of the exanthemata. 

Tuberculous peritonitis may be acute or chronic. It presents several 
varieties, quite distinct from one another, both in their pathological and 
clinical features. 

1. Miliary Tuberculosis of the Peritoneum accompanying General 
Tuberculosis.—The peritoneum may be involved as one of the lesions in 
acute or subacute general miliary tuberculosis. This is the most common 
form seen in infants. The lesions consist in a deposit of miliary tuber- 
cles, which are generally rather sparsely scattered over the peritoneum. 
The evidences of inflammation are very slight, or they may be absent 
altogether. These cases do not come under observation as cases of peri- 
tonitis, as there are no abdominal symptoms. 

2. Miliary Tuberculosis of the Peritoneum with Ascites——Although 
not the most common variety in children, these cases form an important 
group. The peritoneum is thickly sown with miliary tubercles, both dis- 
crete and in conglomerate masses. They are found in the omentum and 
the mesentery, upon the surface of the intestines and the solid viscera. 
The peritoneum shows in varying degrees the changes of acute or sub- 
acute inflammation. There is congestion, with the production of a mod- 
erate amount of fibrin and a large amount of serum. In the most acute 
cases the fluid is in the general peritoneal cavity. In those of longer du- 
ration it may be sacculated. The fluid is usually abundant, but not excess- 
ive. It is most commonly an olive-coloured serum, but it may be sero- 
purulent, and even bloody. There are commonly other lesions of tubercu- 
losis in the body, but they are less marked than those of the peritoneum. 

These ascitic cases generally run an acute or subacute course, the usual 
duration being from one to four months. Clinically they present the 


* Jahrbuch fiir Kinderh., xxi, 178; see also Osler, Johns Hopkins Hospital Reports, 
vol. ii. 
82 
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symptoms of a moderate grade of peritoneal inflammation with ascites. 
The onset is rather gradual, with indefinite general symptoms. There is 
usually some fever—100° to 101:5° F. There are general weakness, pros- 
tration, and loss of flesh, but not rapid emaciation. Vomiting is not 
prominent, and pain and tenderness are rarely very marked. There may 
be nothing distinctive until distention of the abdomen is seen. This at 
first is due to gas, but later to fluid, which may accumulate in sufficient 
quantity to fill the general peritoneal cavity. The bowels are constipated, 
or there may be diarrhoea. 

The usual course, when untreated, is for the disease to go on to a fatal 
termination from exhaustion. Less frequently the fluid is absorbed, and 
the case becomes one of the fibrous type, with a tendency to relapses; 
rarely it is followed by the ulcerative form. 

3. The Fibrous Form.—This, in its general characters, may be com- 
pared to the fibroid form of pulmonary tuberculosis. There is a tuber- 
culous inflammation, the products of which have undergone transfor- 
mation into fibrous tissue. This may in a certain sense be regarded as 
a method of cure. The essential feature of the lesion in these cases is the 
production of extensive organized adhesions between the intestinal coils, 
and between the intestines and the abdominal walls. The intestines may 
be compressed against the spine by bands. Ascites may be present, but it 
is frequently absent altogether. If there is fluid, it may be in the gen- 
eral peritoneal cavity, or it may be sacculated. The fluid may consist 
either of serum or of sero-pus. There is no tendency to caseation or 
breaking down. 

Clinically these cases are distinguished by their slow, irregular course. 
They are the most chronic of all the forms. The disease may be chronic 
from the outset, or it may follow the variety previously mentioned. The 
onset is generally insidious; fever is slight, or entirely absent. There 
is rarely vomiting. The bowels may be constipated or loose. For a 
long time the general health may remain good. The only characteristic 
symptom is the enlargement of the abdomen. In the early part of the 
disease this is chiefly from the tympanites, but later it may depend wholly 
or in part upon an accumulation of fluid. Ascites usually develops very 
slowly, but may be abundant. The adhesions of the intestines may give 
rise to irregularities in the outline of the abdomen. Ascites may be pres- 
ent for a time and then disappear spontaneously, and the general health 
may so improve that the patient is considered quite well. There may 
even be a permanent cure. In other cases, after symptoms have been 
absent for some time, relapses occur, and more fluid is poured out. In 
addition to these symptoms, others are present depending upon the me- 
chanical effects of pressure from the contracting adhesions. There may 
be more or less constriction of the intestine, pressure upon the vena éava, 
the renal or portal veins, the thoracic duct or its branches, or upon the 
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stomach. These may give rise to dyspeptic symptoms, emaciation, 
cedema of the lower extremities, and albuminuria. 

In some cases the disease is entirely latent, and it is discovered at 
autopsy when there have been either no abdominal symptoms during life, 
or only colicky pains of an indefinite character. The course of this form 
of peritonitis is slow and irregular; it generally lasts for from three to 
twelve months, although with intermissions and exacerbations it may ex- 
tend over several years. The fatal result may be due to an acute exacer- 
bation, to exhaustion, or to the development of tuberculosis elsewhere. 

4. The Ulcerative Form.—This is an inflammation associated with 
large tuberculous deposits which go on to caseation and softening. It 
may be compared to ulcerative phthisis. In point of chronicity it stands 
midway between the two preceding varieties. It is one of the most fre- 
quent forms seen in children, and, while it may be localized, it is usually 
general. 

There is commonly a very abundant fibrinous exudate, matting the 
coils of intestine together and causing them to adhere to the solid viscera 
and to the abdominal walls. In this exudate there are seen tuberculous 
deposits consisting of small, yellow nodules and larger caseous masses, 
often broken down at the centre. These caseous deposits are also found 
in the mesentery and in the omentum, which may be very greatly thick- 
ened. Pockets are formed by the adhesions which sometimes contain 
clear serum, but more frequently pus or a brownish fluid. The tuber- 
culous deposits are found upon the peritoneal surface of the intestine, 
and infiltrate the intestinal walls, often leading to perforation, and some- 
times to fistulous communications between adherent intestinal coils. 
There may also be tuberculous infiltration of the abdominal walls, ac- 
companied by cellulitis, resulting in abscesses, which may open exter- 
nally, usually in the neighbourhood of the umbilicus. 

The ulcerative form may succeed either the miliary or fibrous form, 
or the inflammation may be of this type from the outset. Tuberculous 
lesions are always found in the other organs, especially in the lungs, 
where they are usually advanced. 

Clinically the ulcerative cases are characterized by well-marked con- 
stitutional symptoms, which are due partly to the peritonitis and partly 
to the general tuberculosis. Fever is regularly present, the temperature 
usually ranging from 99° to 102° F. Sometimes it assumes a distinctly 
hectic type. There is progressive emaciation, anemia, prostration, and 
sweating. Diarrhcea is frequent and the intestinal discharges may at 
times be bloody. The abdomen is large, but not so much distended as in 
some of the other forms; the superficial veins are often prominent. It 
is rare that ascites can be made out by percussion, although fluid can 
often be found by puncture. Areas of dulness and tympanitic resonance 
are irregularly distributed. Nodular masses from one to two inches in 
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diameter may be felt anywhere in the abdomen. The epigastric and um- 
bilical regions may be occupied by a smooth, hard tumour—the thickened 
omentum—which may resemble the liver. There may be the signs of 
phlegmonous inflammation of the abdominal wall in the neighbourhood 
of the umbilicus, and even an abscess, which, after opening, may leave a 
fistulous communication with the peritoneum. There are usually some 
signs of disease in the lungs, and the pulmonary symptoms may mask 
those of the abdomen. The course of the disease is steadily progressive, 
the usual duration being two to six months. Death results from the 
pulmonary disease, from tuberculous meningitis, from exhaustion, and 
occasionally it is due to accidents associated with perforation. 

5. Peritonitis associated with Tuberculosis of the Mesenteric Lymph 
Nodes.—These nodes may be tuberculous in any of the preceding varie- 
ties. In certain cases this is the principal lesion, and it is accompanied 
by localized peritonitis, which results in the formation of a large, irregu- 
lar, nodular mass lying close against the spine. It is usually associated 
with tuberculous ulcers of the intestine. There may be no symptoms 
except those depending upon the pressure of the glandular masses upon 
the great vessels. This may lead to cedema of the lower extremities or to 
thrombosis of the vena cava, and may give rise to an abdominal tumour. 
There may be diarrhoea due to the intestinal lesions. 

Diagnosis of Tuberculous Peritonitis—In children, chronic ascites 
with fever usually means tuberculous peritonitis. If the abdominal effu- 
sion is sacculated instead of diffuse, the probabilities of peritonitis are 
much increased. If there are added the physical signs and symptoms of 
disease of the lungs, the diagnosis is almost certain. Cirrhosis of the 
liver is much more chronic in its course, and is very rare previous to the 
ninth year, being almost unknown in infancy and early childhood. In it 
there is often a history of syphilis, and jaundice may be present. If 
ascites is absent, tuberculosis of the peritoneum may be suspected if 
there are irregular nodules or tumours in various parts of the abdo- 
men, with tenderness, emaciation, moderate pain, and persistent fever. 
Chronic abscess in the neighbourhood of the umbilicus is always suspi- 
cious. The ulcerative form is generally accompanied by evidences of tu- 
berculous disease in the lungs and other organs, and is easily recognised. 
The fibroid form may be suspected if, with tuberculosis of other organs, 
there are irregular colicky pains and abdominal tenderness. From the 
abdominal symptoms alone it can not be recognised unless there is as- 
cites. In all doubtful cases an exploratory incision should be made. 

Between tuberculous and non-tuberculous chronic peritonitis a diag- 
nosis is at times impossible. If there is a good family history; if there 
are no signs of tuberculosis in the lungs or elsewhere; if abdominal ten- 
derness is slight or absent; if there are no nodular tumours; if fever and 
marked emaciation are wanting ; and if the amount of fluid is excessive, 
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the probabilities are in favour of a simple inflammation. There are, 
however, some cases in which the diagnosis can be made only by an 
exploratory incision, and sometimes not even then without an examination 
of the fibrous nodules by the microscope or by inoculation experiments. 
In doubtful cases the chances are always much in favour of tuberculous 
inflammation on account of its greater frequency. 

Prognosis.—Cases of the ulcerative type are hopeless. In the ascitic 
and fibrous forms the prognosis is better; a certain number recover 
under medical treatment, others are cured by operation. Exactly in what 
proportion the cure is permanent, it is at present impossible to say, 
for most of the reported cases were not under observation long enough 
to make it certain that relapses did not occur. 

Treatment.—The general treatment of tuberculous peritonitis is the 
same as that of tuberculosis in other parts of the body. The essentials 
are, rest in the recumbent position, a climate mild enough to permit the 
patient to remain out of doors the greater part of the time, and very care- 
ful attention to feeding with the purpose of improving the general 
nutrition. Under this treatment a very considerable number of patients 
recover. Such a termination is more likely if the diagnosis has been 
made early and if the disease is limited to the peritoneum. Specific 
drugs play but a small part in the treatment of these cases. 

In cases not progressing favourably under general medical treatment, 
the question of operation must be considered. By means of laparotomy 
very many cases have been cured completely. The most favourable cases 
for operation are those of the ascitic variety. Aldibert, in his monograph, 
gives the indications and contra-indications for operation as follows: 
Laparotomy is indicated in all forms accompanied by ascites, although 
in acute cases it may be only palliative; in suppurative forms which are 
diffuse, or with a unilocular cyst; in all cases of intestinal obstruction 
in the course of tuberculous peritonitis; and in all cases of doubtful diag- 
nosis. Operation is contra-indicated in the fibrous form not attended 
by pain, this usually tending to spontaneous recovery; in the dry ulcera- 
tive form, except at the outset; in the suppurative form with multilocular 
cysts. The existence of other foci of tuberculosis does not contra- 
indicate operation except when these are chiefly intestinal, or when 
there is general tuberculosis with extensive and rapidly progressing 
lesions. 

Aldibert has collected statistics of fifty-two operations, with seven 
deaths and forty-five recoveries. Nine patients were reported well one 
year after operation. It is possible that among these cases some of sim- 
ple inflammation were included; of eighteen cases, however, in which the 
diagnosis of tuberculosis was established by the microscope or inocula- 
tion experiments, all recovered, and six were well one year after operation. 
Why opening the abdomen and draining or washing out the peritoneal cay- 
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ity should have such an influence in arresting the disease, has not yet 
been satisfactorily explained. For the surgical aspect of the treatment 
the reader should consult works upon surgery.~ 

ASCITES. 

Ascites consists in an accumulation of fluid, usually clear serum, in 
the general peritoneal cavity. It is a symptom of the various forms of 
peritonitis, especially the chronic varieties described in the preceding 
pages. It may be due also to portal obstruction from cirrhosis of the 
liver, or pressure upon the portal vein by peritoneal adhesions or large 
lymphatic glands. It is occasionally seen in all forms of abdominal 
tumours. Ascites may occur in general dropsy from cardiac disease, 
chronic pleurisy, or interstitial pneumonia, or from any condition caus- 
ing pressure upon the vena cava. It is also seen in the general dropsy of 
renal disease. A moderate amount of ascites is often met with in ex- 
treme anemia or leukemia. 

Small accumulations of fluid in the peritoneal cavity are difficult of 
detection. Large amounts are generally easily made out. ‘There is a uni- 
form smooth distention of the abdomen and dilatation of the superficial 
veins, especially about the umbilicus. On palpation, the wave of fluctu- 
ation can be obtained by placing one hand against the abdomen upon one 
side and giving the opposite side a sharp tap. A similar wave may be felt 
when there is tympanitic distention. The two are, however, readily dis- 
tinguished by having an assistant make pressure with the edge of the hand 
along the linea alba while the test is being made; this obstructs the wave 
transmitted through the abdominal wall, but does not affect that through 
the fluid. On percussion in the sitting posture, there are duluess below 
and resonance above. When the patient is reeumbent, there are resonance 
in the median line and dulness or flatness in the lateral portion of the 
abdomen. 

The prognosis and treatment of ascites will depend upon its cause. 

Chylous Ascites,—This term is applied to certain cases in which the 
abdominal fluid contains fat. The colour may be milky-white or light 
brown, and the fluid, after standing, may have at its surface a thick, 
creamy layer. The amount of fat present has been as high as five per cent. 
This condition is rare in childhood. In 1884, Letulle* could find but 
seven cases on record. ‘The exact pathology is as yet not well understood. 
In the cases which have thus far come to autopsy there has usually 
been found chronic peritonitis, sometimes simple, sometimes tuberculous. 
The lymph vessels in some of the cases have been empty, and often no 
obstruction of the lymph circulation could be discovered. The fat is 
believed by some to be derived from fatty degeneration of the products of 
chronic inflammation, but this seems hardly sufficient to explain the large 
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amount of fat sometimes found. In some of the cases. it has been due 
to a wound of the thoracic duct. The amount of fluid is frequently very 
large. The prognosis is usually bad, although Pounds has reported (Brit- 
ish Medical Journal, 1892) a case in a girl of ten years, where recovery 
followed laparotomy. Tuberculous peritonitis was present. 


SUBPHRENIC ABSCESS. 


In the group of cases of localized peritonitis or peritoneal abscess 
must be included subphrenic abscess. This is a rare condition in child- 
hood, and consists in an accumulation of pus just beneath the diaphragm 
and above the liver. Its cause may be either in the thorax or in the abdo- 
men. It may complicate acute pneumonia, usually of the right lower 
lobe, by a direct extension of infection through the lymph channels. 
Sometimes it has been associated with phthisical cavities. In the abdo- 
men it may be associated with disease of the liver. The accumulation of 
pus is sometimes very great, so that the diaphragm is crowded high into 
the thorax. 

The symptoms and physical signs closely resemble those of empyema, 
and most of the cases have been operated upon with the belief that the 
surgeon was dealing with empyema. Meltzer has reported a case in a 
child of two years which followed pneumonia of the right base. At the 
operation only a few drops of pus were found in the pleural cavity; but 
there was discovered a pinhole opening in the diaphragm, from which the 
pus had escaped from a large subphrenic abscess. This was evacuated, 
and the patient recovered perfectly. Subphrenic abscesses may contain 
air; they are then likely to be mistaken for pneumothorax. These ab- 
scesses require incision and drainage like other forms of peritoneal abscess. 


SECTION IV. 


DISEASES OF THE RESPIRATORY SYSTEM. 


CHAPTER L 
NASAL CAVITIES. 
ACUTE NASAL CATARRH—CORYZA. 


AttHouGH the symptoms of acute nasal catarrh are chiefly nasal, the 
principal seat of the pathological process is the rhino-pharynx. 

Etiology.—Certain children are predisposed to attacks of acute nasal 
catarrh. This predisposition, as it sometimes extends to entire families, 
may be inherited; but more frequently it is acquired, and usually by the 
following mode of life: It is seen in children who get very little fresh air, 
because they are kept indoors unless the weather is perfect; who live in 
houses always overheated ; whose sleeping rooms are kept carefully closed 
at night for fear they may take cold; who are for the same reason so 
overloaded with clothing that they can not engage in any active play 
without being thrown into a profuse perspiration. ‘These conditions 
after a time result in a great sensitiveness of all the mucous membranes, 
but especially those of the nose and pharynx, which is much increased 
by residence in a damp, changeable climate. A small adenoid growth is 
very often present. Young infants and those who are rachitic, are 
frequent sufferers from acute nasal catarrh. Attacks are often brought 
on by insufficient covering for the head, by wetting the feet, by cold and 
exposure, especially to the raw winds of spring, accompanied by the 
dampness which occurs with melting snow. In susceptible children the 
exciting cause is often a very trivial one. A draught of cold air for a 
few minutes may be sufficient to excite sneezing and a nasal discharge. 
Atmospheric conditions are probably not the only cause of acute nasal 
catarrh. Micro-organisms certainly play an important part, particularly 
in the purulent variety. Although pyrogenic germs are always present 
in the nose, they do not excite an attack of acute catarrh without the 
vascular changes which are produced by other causes. Acute catarrh may 
be sporadic or epidemic; it is probably contagious, being communicated 
by children using the same handkerchief or occupying the same bed. 

Acute nasal catarrh may be a symptom of measles, nasal diphtheria, 
or influenza, and it may accompany erysipelas of the face. 


478 


ACUTE NASAL CATARRH. 479 


Symptoms.—The changes in the mucous membrane of the nose are not 
great, and are usually secondary to those of the rhino-pharynx, being in a 
large measure due to the discharge. There are redness and slight swell- 
ing. The nasal passages may be for the time quite occluded by the dis- 
charge, which is usually profuse, at first sero-mucous, and finally, if the 
attack is severe, muco-purulent. The symptoms may be very transient, 
sometimes passing away in a few hours, in which cases there is only a vaso- 
motor disturbance; or they may continue and develop into a true inflam- 
mation. ‘The discharge excoriates the nostrils and the upper lip. At the 
onset there is usually sneezing, and in infants often a slight fever. In 
older children there is no rise of temperature except in the most severe 
cases. The obstruction to nasal respiration causes mouth-breathing, and the 
dryness and discomfort which result from it produce disturbed sleep, snuf- 
fling and difficulty in nursing, this being in severe cases almost impossible. 
The inflammation may extend to the lachrymal duct, involving the eyes in 
a mild conjunctivitis. There may be closure of the Eustachian tubes, 
causing deafness and otalgia. There may also be secondary otitis. The 
process often extends to the larynx and bronchi, with hoarseness and cough. 

In infants, severe cases may be followed by inflammation of the lymph 
glands of the neck or of the retro-pharyngeal region; in either it may ter- 
minate in abscess. Less frequently these catarrhal colds are accompanied 
by disturbances of the digestive tract, and there is vomiting, or diarrhea 
with large mucous stools. 

Attacks of acute nasal catarrh are stated by some writers to cause 
death in young infants by interfering with respiration. I have never 
seen dangerous symptoms, and believe them to be exceedingly rare, if, in- 
deed, they ever occur as a result of a simple coryza. In the mild form 
the attack lasts from two to three days; in the severe form from one 
to two weeks. Repeated attacks are frequently followed by the develop- 
ment of the chronic form of the disease. 

Diagnosis.—It is important to distinguish. between a simple acute ca- 
tarrh and one due to measles, influenza, nasal diphtheria, or hereditary 
syphilis. Measles and influenza cause more fever and general constitu- 
tional disturbance than does simple catarrh. Nasal diphtheria is usually 
characterized by the appearance of membrane in the anterior nares and 
by patches upon the tonsils. These may be wanting, however, and there 
may be only a very profuse discharge tinged with blood. When persisting 
for two or three weeks this is always to be regarded with suspicion, even 
though the constitutional symptoms may be very slight. The only posi- 
tive means of excluding diphtheria is by cultures. A persistent acute 
nasal catarrh in a young infant should aways suggest syphilis, and the pa- 
tient should be carefully watched for the development of other symptoms. 

Treatment.—A child suffering from acute coryza should always be kept 
indoors in a room with an even temperature of about 70° F., the bowels 
freely opened, and the amount of food somewhat reduced. The only drug 
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which seems to have much influence upon the secretion is belladonna. 
A good combination is that known as the “rhinitis” tablet (camphor 
gr. 4, quinine gr. 4, fluid extract of belladontta Ml 4) ; one half a tablet 
may be given every hour to a child of five years. 

Useful local applications are albolene oil, oleo-stearate of zinc, alka- 
line sprays, such as Seiler’s solution, to clear away the secretions, to be 
followed by a spray containing adrenalin. If the nasal obstruction causes 
great interference with respiration or nursing, the following may be used 
with a medicine dropper or spray : 


ib -Adrenalini(1-=1,000iS0l.) te teeters Neve atatayarete ole w tetol s otouriate scske/eaerenette 3 Iss. ; 
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In all cases the upper lip and nostrils should be protected by vase- 
line or some simple ointment. Under no circumstances should irritat- 
ing or astringent injections be given. In older children inhalations of 
spirits of camphor may be used with advantage. 

Prophylaxis consists in solving the perplexing question, so often put to 
the physician, of how to prevent children from “ taking cold.” This is a 
matter of the utmost importance, and follows what has been previously 
said under the head of Etiology. No amount of cod-liver oil and iron 
will remove this tendency to catarrh so long as bad hygienic conditions 
continue. Sleeping rooms should be large and well ventilated, and a 
window should be kept open at night, except in very severe weather or 
during acute attacks. ‘The temperature of the house during the day should 
be from 68° to 70° F., but never above this. Children should be accus- 
tomed to go out of doors unless the weather is especially bad. So firmly 
rooted in the minds of the laity is the idea that acute catarrhs come from 
cold, that the habit of coddling delicate children is always likely to be 
carried to an extreme. 

With every delicate and “catarrhal” child one should begin in the 
summer by having him live in the open air as much as possible, sleeping 
in a room with free ventilation, with moderate covering, and continuing 
the same practice into the fall and early winter. If begun gradually in 
this way there is little difficulty in continuing throughout the winter. 

The next point to be insisted on is cold sponging immediately upon 
rising in the morning, especially about the chest, throat, and spine (page 
57). The use of chest protectors, cotton pads, and extremely thick cloth- 
ing should be prohibited. Flannel underclothing should be worn upon 
the chest throughout the year, and upon the legs also in winter; the very 
lightest in summer, and only a medium weight in winter. 

Frequently repeated attacks point to the presence of adenoid aks 
tions in the pharynx, and no measures are of much avail until these are 
removed. 
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CHRONIC NASAL CATARRH. 


This term is rather loosely used to designate a chronic nasal discharge. 
Such a discharge is frequent both in infancy and childhood. It is a con- 
dition much neglected by the general practitioner. Patients are too often 
subjected to routine constitutional treatment by cod-liver oil and prep- 
arations of iodine, with the idea that such eases are “scrofulous,” while 
local treatment is either neglected altogether, or consists only of the use of 
the nasal douche or syringing with a saline solution. Sometimes, when 
suggested by parents, local treatment is opposed by the physician in the 
case of young children, and a great amount of harm follows. Permanent 
damage to the organs of hearing, smell, speech, and respiration may result 
from neglecting or ignoring chronic nasal catarrh in childhood. 

Chronic nasak catarrh is not to be regarded as a disease, but only as 
a symptom which may be due to any one of a variety of pathological con- 
ditions, each of which requires very different treatment—viz., adenoid 
growths of the pharynx, foreign bodies in the nose, polypi, deviation 
of the septum or any other congenital deformity of the nasal passages, 
the various forms of chronic rhinitis, and syphilis, which causes a form of 
rhinitis peculiar to itself. 

Adenoid Growths of the Pharynx.—These are more fully discussed 
elsewhere. They are by far the most frequent cause of chronic nasal 
discharge in infants and young children, and should be the first one 
suspected. Every general practitioner can easily familiarize himself with 
the method of digital exploration of the rhino-pharynx, by which means 
these growths can in most cases be easily recognized. The nasal dis- 
charge accompanying adenoid growths is due to a chronic rhino-pharyn- 
gitis. Treatment is without avail unless the growths are removed. After 
this is done the nasal discharge usually disappears quite promptly. 

Foreign Bodies in the Nose.—This condition should be suspected 
whenever there is an abundant muco-purulent discharge limited to one 
nostril. Foreign bodies in the nose are quite frequent in young children. 
Peas, beans, beads, or shoe buttons are most frequently lodged there. 
The efforts at removal on the part of the child, or even of the mother, 
generally result in pushing the body farther into the nose. It first sets 
up a mechanical irritation, accompanied by pain, swelling, sneezing, and 
sometimes hemorrhage. This is followed by a catarrhal inflammation, 
which in the course of a few days becomes purulent, and may last indefi- 
nitely. The discharge is generally quite abundant. The symptoms point 
to an obstruction of one nostril, and an examination with the probe readily 
detects the presence of the foreign body. 

In recent cases the removal of the foreign body may sometimes be 
accomplished by compressing the empty nostril and having the child blow 
his nose strongly. Often the sneezing which the foreign body excites is 
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sufficient to remove it. Before any attempt is made to seize the body 
with forceps cocaine should be used, not only for the purpose of prevent- 
ing pain, but in order to shrink the mucous membrane so as to allow 
better manipulation. In many cases chloroform is necessary. In most 
circumstances ordinary foreign bodies can with proper forceps be ex- 
tracted without difficulty. No subsequent treatment is required, except 
the use of some mild antiseptic to keep the nose clean for a few days, as 
the inflammation quickly subsides after the removal of the cause. 

Nasal Polypi—These are among the infrequent causes of chronic 
nasal discharge in childhood. They are especially rare before the seventh 
year, but both mucous and fibrous polypi are seen. The symptoms are 
those of a chronic nasal catarrh with partial or complete obstruction of 
one or both sides. Polypi increase in size with the occurrence of every 
acute coryza, and are always especially troublesome in damp weather. 
They may be accompanied by reflex symptoms, such as cough, sneezing, 
and even by attacks of asthma. There may be headache, and sometimes 
disturbances of smell, taste, and hearing. The symptoms are of much 
longer duration than in the case of obstruction from a foreign body, the 
discharge is not so abundant, and is not purulent. The diagnosis is made 
only by examining the nose with the mirror and nasal speculum. 

Polypi may be removed with the forceps, but this is best accomplished 
by the use of the wire snare. When they have been present for a long 
time the accompanying chronic rhinitis may require subsequent treat- 
ment. 

Deviation of the nasal septum, and other congenital deformities 
which cause narrowing of the nasal respiratory tract, are conditions which 
belong to the specialist. 


CHRONIC RHINITIS. 


Three forms of chronic rhinitis are recognised—simple, hypertrophic, 
and atrophic. 

Simple Chronic Rhinitis——Simple chronic rhinitis existing alone is of 
rare occurrence in young children. In the cases so classed the symptoms 
are usually due to rhino-pharyngitis, which almost invariably depends 
upon an adenoid growth. The growth may be a small one, so that the 
symptoms of obstruction are slight or absent. A frequent complication 
is chronic enlargement of the cervical lymph glands. 

The only constant symptom is an excessive nasal discharge, which is 
usually mucous, but which may be muco-purulent. It is easily removed 
by blowing the nose, if the child is old enough to be taught to do this. 
Children too young to clear the nose in this way, suffer from almost con- 
stant discomfort. The amount of discharge depends upon the severity of 
the case. It frequently causes irritation of the upper lip, which may be 
the seat of eczema or impetigo, especially in infants. The lip may be 
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swollen and prominent. The condition of the external parts is aggra- 
vated by the constant disposjtion to pick the nose, which may be over- 
come by the application of a short anterior splint to each elbow. 

Hpistaxis sometimes occurs. The duration of the disease is indefi- 
nite; it may last for months or even for years, the symptoms in summer 
being insignificant, but returning every cold season. It may terminate 
in recovery, or, in children with flabby tissues and delicate constitution, 
it may be followed in later childhood by hypertrophic rhinitis. 

Treatment.—Prophylaxis is very important. The main purpose 
should be to prevent attacks of acute nasal catarrh by the measures men- 
tioned in the discussion of that disease. The general treatment should 
not be routine, but directed according to the indications of each case. 
There should be careful attention to diet and to the condition of the 
bowels. Iron and arsenic are needed when there is anemia. A general 
tonic treatment is required in most cases. Cod-liver oil and the syrup 
of the iodide of iron are both useful, but are not specifics, and must be 
intelligently combined with other measures. 

Local treatment consists first in cleanliness, and, secondly, in the use 
of astringents in the form of powder or solution. For cleansing, a solu- 
tion which is both alkaline and antiseptic is desirable. This may be-used 
in the form of a spray, after which the nose is cleared by blowing; or in 
infants, if the discharge is abundant, the only efficient method of getting 
rid of it is by nasal syringing. This is attended by some risk of forcing 
materials into the middle ear; but if carefully done, the danger seems 
to me to be less than that of allowing the discharge to remain. Syring- 
ing should always be done with the mouth open and the head inclined 
forward. All solutions are to be made with sterilized water and used 
warm. But little force should be employed, and it may be well to have 
a syringe the nozzle of which does not completely fill the nostril. Hither 
Dobell’s or Seiler’s solution may be employed, diluted with an equal 
amount of water. Asa spray the following may be used: 
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If this is to be used with a syringe, twice as much water should be added. 
Ordinarily, the nose should be cleansed thoroughly twice a day, more 
frequently in very severe cases. Once a day, after the nose has been 
cleansed, an astringent solution or powder should be applied. One of the 
best solutions is sulpho-carbolate of zine (gr. v to water 3 j). This may 
be used as a spray, or, better, dropped into the nostril with a medicine 
a a ee Le eee 

* Listerine is a combination containing the essential oils of thyme, eucalyptus, bap- 
tisia, gaultheria, and mentha arvensis. 
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dropper, the head being held far back. A good powder is a combination 
of salicylic acid gr. iij, tannic acid gr. xxx, and stearate of zine 3j, which 
may be used with an insufflator once daily. 

Hypertrophic Rhinitis —This is a chronic inflammation of the nasal 
mucous membrane, accompanied by a marked hypertrophy of all its nor- 
mal structures, particularly its blood-vessels. The parts chiefly affected 
are those covering the inferior turbinated bones. The mucous mem- 
brane and submucous tissue are so thickened and relaxed that they may 
greatly encroach upon the nasal respiratory space, and when these venous 
sinuses are filled with blood, they may entirely occlude the passage. 
There is usually associated with this condition some degree of hyper- 
trophy of the adenoid tissue of the pharyngeal vault. 

In young children hypertrophic rhinitis is a very infrequent disease, 
if, indeed, it ever occurs. It is fairly common in moderate degree in 
older children, although its severe forms are rare. It usually follows re- 
peated attacks of acute nasal catarrh in children of a lymphatic diath- 
esis. A frequent local cause is a deflected nasal septum. 

The symptoms are those of nasal catarrh with bilateral nasal stenosis. 
The discharge is usually abundant, thick, and tenacious, being increased 
by dust and dampness. All the symptoms of nasal obstruction are pres- 
ent in varying intensity—the “wooden” voice, mouth-breathing, dis- 
turbed sleep, etc. There may be reflex cough, catarrh of the larynx or 
bronchi, accompanied by muscular or vaso-motor spasm, giving rise to 
spasmodic croup or asthma. Rhinoscopic examination shows the large 
pendulous masses of mucous membrane, usually. red and irregular, more 
or less completely blocking the nasal passage. It is only by this exami- 
nation that the disease is differentiated from adenoids of the pharynx, 
with which, however, it is frequently associated. In infants and young 
children the adenoid growth is much the more frequent, and throughout 
childhood generally the more important factor in producing these symp- 
toms. 

The treatment of these cases falls largely to the specialist, although 
very much can be done by the general practitioner if he will learn to use 
intelligently a few remedial agents. Constitutional treatment is indi- 
cated as in simple rhinitis, but if employed alone it accomplishes little 
or nothing. The purpose of local treatment is the reduction of the 
hypertrophied tissue by cauterization under cocaine anesthesia, by 
glacial-acetic or chromic acid, or by the galvano-cautery. Each has its 
advantages and its advocates. If the hypertrophied tissue forms pendu- 
lous tumours, it may be removed by the wire snare. Both nostrils should 
not be operated upon at the same time. In most cases cauterization 
must be repeated several times at intervals of a few weeks. In the 
meantime one of the cleansing solutions mentioned on page 56 may be 
employed. 
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The following formula of Lefferts is an excellent one for a spray to 
be used in this condition: 
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To be used as a spray once daily. 


Atrophic Rhinitis (fetid Catarrh).—This is rare in young children, 
and only occasionally seen in those over twelve years old. It is char- 
acterized by the formation of crusts in the nose, which decompose and 
produce a horribly fetid odour. By some writers the term ozena is ap- 
plied to this disease, but usually this term is limited to rhinitis associ- 
ated with disease of the bones. Atrophic rhinitis has been regarded by 
some as the late stage of the hypertrophic form. This view, however, is 
strongly combatted by Bosworth, who considers it the result of a puru- 
lent form of acute rhinitis. The changes consist in an atrophy of the 
mucous membrane and the destruction of many of the secreting glands. 
The nasal fossee are large and roomy. The voice is not affected, but the 
sense of smell may be much impaired. There are no symptoms of obstruc- 
tion. The discharge is scanty, and tends to accumulate between the bones, 
forming largecrusts, which are expelled with difficulty by blowing thenose. 

In the severe cases the treatment is only palliative, yet this is of the 
utmost importance for the comfort of the patient and those about him. 
The object of treatment is to prevent as much as possible the forma- 
tion of crusts by the frequent use of an oil spray, such as liquid albolene, 
in order to coat the dry mucous membrane. For the removal of crusts 
they must first be macerated by a prolonged nasal douche as hot as can be 
borne. This should be thoroughly used morning and evening as a part 
of the patient’s toilet. In employing the douche, a bag containing from 
one to two pints should be suspended a few inches above the patient’s 
head. One of the alkaline and antiseptic fluids mentioned on page 56 
may be added to the douche. The head should be slightly inclined for- 
ward and the mouth kept open during the douche. The mechanical | 
removal of the crusts may be necessary if they are large, hard, and im- 
pacted. Benefit may be derived in some cases from the daily use of a 
stimulating spray containing ten grains of menthol to one ounce of liquid 
albolene. One of the very best deodorizers for general use is listerine, 
which, diluted with two or three parts of water, may be employed as a 
spray several times a day, in addition to the other measures mentioned. 

Syphilitic Rhinitis——Rhinitis is seen both in early and late hereditary 
syphilis. Coryza, or snuffles, is one of its earliest and most constant 
symptoms. It usually begins between the third and sixth weeks of life, 
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rarely after the third month. The pathological condition is a sub- 
acute catarrhal rhinitis, sometimes with the formation of superficial 
ulcers or mucous patches. The disease is attended by a profuse nasal 
discharge of sero-mucus or muco-pus, occasionally tinged with blood. It 
may continue from a few weeks to two or three months. It usually re- 
quires only constitutional treatment, and protection of the nostrils and 
lips by the use of the ointment of the yellow oxide of mercury diluted 
with four parts of vaseline. This may be introduced with the finger or 
brush for some distance into the nostrils. When the discharge is very 
abundant, any one of the cleansing solutions previously mentioned may 
be used as a spray. 

The rhinitis of late hereditary syphilis is a very different patholog- 
ical condition. There are here gummatous deposits which break down, 
and form ulcers of the mucous membrane and deeper tissues. There is 
also periostitis, with extension of the disease to the cartilages and bones 
of the nasal fosse, particularly of the septum. There may be perforation 
of the triangular cartilage, necrosis of the vomer or nasal bones, perfora- 
tion of the hard or soft palate, and at times extensive ulceration of the 
alee nasi and the face. This may be followed by cicatrization, causing ste- 
nosis of the nostril. These lesions in the nose are generally accompanied 
by deep ulceration of the pharynx and soft palate. They usually occur in 
children who have presented the early symptoms of hereditary syphilis, . 
but are occasionally seen when no such history can be obtained. Such 
was the case in a patient recently under observation in the Babies’ Hos- 
pital, who had perforation of the nasal septum and of the floor of the 
nasal fossa, causing a free communication with the mouth. These are 
cases of true ozena. The odour from the discharge is at times almost 
intolerable. When neglected, these cases go on from bad to worse, and 
may continue for years, producing unsightly deformities. 

The treatment is, to bring the patient fully under the influence of 
mercury, first by means of the mercurial ointment or by small doses of 
calomel—i. e., one-tenth grain four or five times a day. Later the bin- 
iodide or the bichloride should be substituted, and iodide of potassium 
given in doses of ten to twenty grains three times a day. Tonics are 
needed in most cases, as the general health is frequently undermined and 
the patients are usually anemic. 

Locally there may be used a spray of one of the cleansing solutions 
already mentioned, or black wash, or a solution of bichloride of mercury, 
1 to 10,000. For purposes of deodorization, listerine is one of the best 
remedies. Although improvement may take place quite promptly, the 
results of treatment are often unsatisfactory, as the disease has usually 
progressed so far before treatment is begun that some deformity of the 
nose results, usually a sinking in of the bridge and flattening of the als, 
giving rise to the so-called “ saddle-back ” deformity. 
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The results of bacteriological examinations have shown that these 
cases, whose etiology was formerly the subject of considerable contro- 
versy, are nearly always due to the Klebs-Loeffler bacillus, and hence are 
to be regarded as true nasal diphtheria. It has been difficult, from clin- 
ical features alone, to establish this relationship, as the disease differs in 
several important particulars from diphtheria of the pharynx and rhino- 
pharynx—viz., its prolonged course, the absence of glandular enlarge- 
ments,-and the presence of very mild constitutional symptoms, which are 
sometimes altogether wanting. These peculiarities are due to the very 
slight absorption which takes place from the nose, which is in striking 
contrast with that from the rhino-pharynx. The importance of recognis- 
ing such cases as true diphtheria can not be overestimated, as they have 
often been the means of spreading infection in schools and institutions 
before their true nature was determined. The possibility of membranous 
inflammation of the nose arising from other micro-organisms than the 
diphtheria bacillus is not to be denied, but such cases are extremely rare. 

The most striking clinical feature of primary nasal diphtheria is a 
nasal discharge of serum or sero-mucus, frequently streaked with blood. 
It is sometimes very abundant, at other times slight. There are also the 
symptoms of moderate nasal obstruction. The false membrane can in 
most cases be seen in the anterior nares as a gray or whitish exudation. 
It may cover the whole inner surface of the nose. It often remains for 
two or three weeks, when it may loosen and come away en masse, some- 
times forming an entire cast of the nose. After forcible removal it may 
reform. The disease in very many cases remains limited to the nose, but 
it may at any time extend to the rhino-pharynx or to the larynx. When 
such an extension takes place it is accompanied by an increase in the con- 
stitutional symptoms, glandular swellings, etc. A positive diagnosis can 
be made only by means of cultures. 

In addition to the use of antitoxin, the nose in these cases should 
be syringed frequently with a warm saturated solution of boric acid, 
or bichloride of mercury, 1 to 10,000, with 5 per cent of glycerin. Such 
cases must be isolated, like ordinary cases of diphtheria. 


EPISTAXIS. 


The hemorrhage may come from any part of the nasal fossa, but it 
is generally from the anterior nares, and most frequently from the ves- 
sels of the septum. Epistaxis is a rare symptom in the hemorrhages 
of the newly born, and when present indicates syphilis. It is infrequent 
throughout infancy, but in childhood it is quite common, occurring in 
boys more frequently than in girls. In the latter it is especially common 
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about the time of puberty. Children who are kept much indoors in over- 
heated apartments, and who have susceptible mucous membranes and 
flabby tissues, are particularly prone to it. The exciting cause may be a 
local one, like a fall or blow; it may be due to picking the nose, or to 
any kind of mechanical irritation; it may be associated with nasal ca- 
tarrh; and it is often caused by a small ulcer upon the septum. An 
attack may be brought on by mental or physical excitement. It occurs 
as an occasional, often an early symptom, in typhoid or malarial fever, in 
measles, or during severe paroxysms of pertussis. It is seen in the hem- 
orrhagic form of all the eruptive fevers, in certain cases of diphtheria, 
most commonly late in the disease, in hemophilia and scorbutus, in grave 
anzmia, leukemia, and in diseases of the heart and blood-vessels. 

Symptoms.—Epistaxis is frequently preceded by a sense of fulness or 
pain in the head, which is relieved by the bleeding. The blood is usu- 
ally from one nostril, and comes slowly by drops. The amount lost is 
generally small, but it may be large enough, when repeated, to produce a 
serious grade of anemia even in strong children, and the hemorrhage 
may prove fatal. Epistaxis may be overlooked if the blood finds its way 
into the pharynx and is swallowed. In most of the cases the hemor- 
rhage ceases spontaneously in from ten to twenty minutes, recurring at 
longer or shorter intervals, according to the nature of the cause. Hem- 
orrhage from adenoid growths of the pharynx may closely resemble that 
from the nose, but otherwise there can rarely be any difficulty in recog- 
nising epistaxis. In doubtful cases an inspection of the pharynx reveals 
the presence of blood-clots. 

Prognosis.—This depends upon the cause. In the great majority of 
the so-called idiopathic cases epistaxis is not serious. Occurring early in 
the course of the infectious diseases, it does not ordinarily affect the prog- 
nosis unless it is very severe. When it occurs late, however, it is always 
a bad sign, and particularly so in diphtheria. It may be serious in any 
of the hemorrhagic diseases or in diseases of the blood, where it is not in- 
frequently a cause of death. 

Treatment.—T'o remove the predisposition, a child should receive 
general tonic treatment, especially plenty of outdoor exercise, and every 
means should be taken, by the use of cold baths, friction, and proper food, 
to tone up the vascular system. 

An efficient means of arresting the hemorrhage is compression of the 
nose between the thumb and finger. This may be combined with the 
application of ice over the nose, and sometimes small pieces of ice may 
be introduced into the nostrils. The application of cold to the back of 
the neck or its use in the mouth may be of service by exciting reflex 
contraction of the capillary vessels. All tight clothing or bands about 
the neck should be loosened, and the patient kept quiet in the sitting 
posture. After the hemorrhage has ceased the child should not blow 
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his nose for some time. The supra-renal extract in solution is one of 
the most efficient local means of checking the bleeding. Another valu- 
able remedy is the peroxide of hydrogen, used full strength. If bleeding 
continues in spite of all the above measures, the anterior nares should 
be plugged with styptic cotton, and if this does not control it, the pos- 
terior nares should be plugged. Usually very little effect is seen from 
drugs given internally, although in frequently recurring hemorrhages 
where no local cause can be discovered ergot should be given a trial in 
full doses. 

In severe cases of nasal hemorrhage recurring at short intervals with- 
out any apparent cause, ulcer of the septum should be suspected, and, if 
present, should be touched with chromic acid. 


CHAPTER TLE 
DISEASES OF THE LARYNX. 


THE characteristic feature of laryngeal disease in infants and young 
children is the association of muscular spasm with all forms of inflam- 
mation. Often it is the laryngeal spasm, rather than the inflamma- 
tion, which gives rise to the principal symptoms. This spasm is only one 
expression of the great reflex irritability of young children. 


CATARRHAL SPASM OF THE LARYNX. 


Synonyms: Spasmodic laryngitis, spasmodic croup, catarrhal croup (sometimes 
improperly called laryngismus stridulus). 

The term catarrhal spasm, first suggested, I think, by Goodhart, is 
fairly descriptive of this disease, which is characterized by a very mild 
degree of catarrhal inflammation associated with marked laryngeal 
spasm. 

Etiology.—It is not often seen during the first six months, but is fre- 
quent from this time up to the third year. After five years it is rare. It 
occurs in children who are well nourished, as well as in those who are 
cachectic. Certain children have a predisposition to such attacks; those 
who have had one attack are likely to have others. Heredity seems to 
have some influence in producing this susceptibility. Catarrhal spasm of 
the larynx is most frequently associated with enlarged tonsils and ade- 
noid growths of the pharynx, sometimes with elongated uvula. The ex- 
citing cause may be exposure to cold or an attack of indigestion. 

Lesions.—The catarrhal inflammation of the larynx affects chiefly 
the parts above the cords; there is congestion and dryness, and later 
increased secretion of mucus. To this there is added a spasm of the 
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muscles of the larynx, especially the adductors. There is no submucous 
infiltration, and no tendency to oedema glottidis. 

Symptoms.—The attack may be preceded-for several hours by slight 
hoarseness, or by a nasal discharge. During the day the child may ap- 
pear perfectly well. Usually there is heard during the evening a hol- 
low, barking cough, at first infrequent and not severe. About midnight 
this is apt to increase in severity, and there is now difficulty in breathing. 
As soon as this becomes marked the child wakes, and presents the char- 
acteristic symptoms of an attack. In the mildest cases the dyspnoea is 
not sufficient to waken the child. In severe cases there is marked dysp- 
neea, especially on inspiration, and a loud stridor as the air is drawn 
through the narrowed opening of the glottis. This may often be heard 
in an adjoining room. There is seen on inspiration deep recession of tha 
suprasternal fossa, the supraclavicular spaces, and the epigastrium; also 
depression of the intercostal spaces, and even of the walls of the chest. 
The terror of the child or any excitement increases the spasm and aggra- 
vates the dyspnoea. The distress is very great; the breathing usually 
slow and laboured; the voice hoarse, but rarely lost; the cough stridulous, 
hoarse, and metallic; the pulse rapid; the temperature normal or slightly 
elevated, rarely over 101° F. The child sits up and struggles for breath, 
its forehead covered with perspiration. There may be slight lividity of 
the finger-tips and of the lips, and sometimes considerable prostration. 
In the course of three or four hours the attack slowly wears away and 
the child falls asleep. During the following day, aside from slight 
hoarseness and occasional cough, the child is apparently well. Most of 
the cases are not so severe as this; there are the croupy cough, hoarse- 
ness, and general discomfort, but not marked dyspncea. On the second 
night there is a repetition of the experience of the first, usually quite as 
severe unless affected by treatment; and on the third day a remission 
similar to that of the day previous. On the third night the attack, if it 
occurs at all, is generally a mild one. Slight hoarseness persists for 
several days, but otherwise the child is apparently well. Many children 
have such attacks every few weeks in the course of the cold season, the 
slightest exposure or an indiscretion in diet being sufficient to induce one. 

Prognosis.—This is good, the disease never, I think, proving fatal, 
although nothing is more alarming, at least to parents, than to witness 
for the first time one of these severe attacks of catarrhal croup. 

Diagnosis.—Catarrhal spasm may be confounded with laryngismus 
stridulus and with membranous croup. Laryngismus stridulus is a rare 
disease, and occurs only in infancy. In it we have not simply stridulous 
breathing, but periods of complete cessation of respiration. These may 
be repeated many times during the day, and may continue for weeks, 
being often complicated by carpo-pedal spasm, sometimes by general 
convulsions. 
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From membranous laryngitis, catarrhal spasm is distinguished by its 
sudden onset, the mildness of the symptoms of inflammation, the spas- 
modic character of the dyspnoea, and the daily remissions. ‘The history 
of previous attacks will often aid in diagnosis. In case of doubt, a posi- 
tive diagnosis can often be made by allowing the child to inhale a little 
chloroform. This at once relieves dyspnoea due to spasm, while it has 
scarcely any effect upon that due to membrane. 

Treatment.—The purpose of treatment during the attack is to pro- 
duce relaxation of the laryngeal spasm. This is accomplished by the use 
of emetics, steam, and hot fomentations over the larynx. A favourite 
emetic is a tablet triturate of antimony and ipecac, gr. 45 each. To a 
child of two years, one tablet may be given every ten or fifteen minutes, 
until free vomiting occurs; or a teaspoonful of the syrup of ipecac and 
fifteen drops of the wine of antimony at the same interval. When chil- 
dren do not vomit after two or three doses the antimony should not be re- 
peated, as it may produce serious depression. 

Emetics have:a double value if the attack is due to indigestion. If 
there is constipation, an enema should be given. Following the free 
vomiting there is generally some improvement in the symptoms, but 
there may be a recurrence of the spasm unless other means are em- 
ployed. To prevent this, antipyrine is one of the most useful drugs. 
Two grains may be given to a child two years old. This may be repeated 
in four or five hours if necessary. Quite as much relief as that obtained 
from the drugs mentioned is seen from the use of steam inhalations. For 
this purpose the child should be placed in a closed tent, and steam intro- 
duced from a croup kettle (page 60). This may be used in conjunction 
with other measures, and continued as long as necessary. Poultices or hot 
fomentations over the larynx are often useful. In one case in which se- 
vere spasm had recurred for eight successive nights in spite of everything 
that was tried, the child being in great distress from the dyspnoea, I per- 
formed intubation, which gave instant relief. ‘Tracheotomy, however, 
would scarcely be advisable. 

During the day following the first night attack, it is well to continue 
the antimony and ipecac in doses too small to produce vomiting—e. g., 
gr. zt, each, every four hours. After 6 Pp. M. the doses should be 
doubled, and at bedtime two grains of antipyrine given. If so treated, 
the symptoms may not recur upon the second night, or there may be 
only the cough without the severe dyspnoa. The child should be con- 
fined to the house for two or three days after one of these attacks, the 
drugs being gradually reduced; but the antipyrine should be given at 
bedtime for three or four successive nights. 

To prevent a repetition of the attacks and remove the tendency to 
them, it is most important that the child should have plenty of fresh air 
and cold bathing, especially cold sponging about the neck and chest. 
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Everything which experience has shown to bring on the attack should be 
earefully avoided. Local causes, such as adenoid growths, hypertrophied 
tonsils, elongated uvula, etc., should receive appropriate treatment. Gen- 
erally it is not necessary to exclude fresh air from the sleeping room. 
Although an open window on a cold, damp night may sometimes excite 
the attack, plenty of fresh air tends rather to diminish the suscep- 
tibility. If the child’s condition is poor, general tonic treatment is to 
be employed. 


ACUTE CATARRHAL LARYNGITIS, 


Acute laryngitis is not nearly so frequent as the disease just described, 
although it is much more severe, and may even be fatal. It occurs espe- 
cially in children from one to five years of age, usually in the cold season. 
Predisposition to attacks is induced by the same conditions as in the case 
of acute rhinitis. Catarrhal laryngitis may be primary, when it is usually 
excited by cold or exposure,* or it may be secondary to measles, influenza, 
scarlet fever, or other infectious diseases. It may also be of traumatic 
origin, from the inhalation of steam or irritating gases. 

Lesions.— There is a moderately intense congestion of the laryngeal 
mucous membrane, sometimes general and sometimes localized. This may 
be seen with the laryngoscope, but is not always visible after death. With 
the congestion there are swelling and dryness, followed by increased secre- 
tion. In the milder cases the process is limited to the mucosa. In the 
more severe cases it involves the submucosa also, which is congested, 
cedematous, and may be infiltrated with cells. The changes are especially 
marked in the lymphoid tissue of the subglottic region. The swelling 
may be sufficient to produce a very marked degree of laryngeal stenosis. 
In many mild and in all the severe cases there is associated catarrhal 
inflammation of the trachea, and often of the larger bronchi. In young 
children there is very little tendency to cedema glottidis, so frequent a 
complication in adults. 

Symptoms.—In the mild form, such as that which is usually seen in 
older children, there is hoarseness, or even loss of voice, and a laryngeal 
cough which is sometimes hard and teasing, always worse at night. There 
may be pain and soreness over the larynx. Constitutional symptoms 
are mild or absent, the patient not usually being sick enough to go to bed, 
and often rebelling even at being kept indoors. The duration of the dis- 


* The following case is a good illustration of a severe attack excited by cold: A 
rather delicate infant, eight months old, an inmate of the New York Infant Asylum, 
was taken out on a raw December day with very slight covering. In a few hours 
hoarseness and stridor were noticed, and the temperature was 101° F.; three hours 
later it was 103°, and in spite of the usual remedies which were employed the dyspnea 
had reached such a degree as to require intubation. The tube was worn only three 
days and the case made a prompt recovery. 
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ease is from four to ten days, with a strong tendency to relapses from 
slight causes. 

The severe form of catarrhaldaryngitis is sometimes preceded by acute 
coryza, or there may be mild laryngeal symptoms for a few days before the 
development of the more severe ones. In other cases the disease develops 
rapidly and severe symptoms are present within a few hours from the onset. 

When the case is fully developed the voice is metallic and hoarse, 
and occasionally but not usually lost. There is a hoarse, dry, barking 
cough, which is very distressing, and sometimes almost constant. The 
cough, like the voice, is stridulous, and more or less stridor is present on 
inspiration. There is a slight amount of constant dyspnea, but this is 
scarcely noticeable unless the chest is bared. Severe dyspncea occurs in 
paroxysms, usually at night. Then, we may get the signs of obstructive 
dyspnoea similar to those mentioned in severe attacks of catarrhal spasm. 
This dyspnoea is chiefly inspiratory, but in some cases it increases steadily 
from the beginning of the attack, and may be indistinguishable from that 
due to membrane. Constitutional symptoms are usually present and 
may be severe. The temperature ranges in most cases from 101° to 
103° F., but may go to 104° or 105°. The pulse is rapid and full and res- 
piration is accelerated. Children sometimes complain of pain in the 
larynx and trachea, increased by coughing. The symptoms are severe 
for two or even three days, the fever continuing with moderate prostra- 
tion and paroxysms of dyspnoea, sometimes even attacks of suffocation and 
cyanosis. Usually after two or three days there is a gradual subsidence 
of the dyspnoea and inflammatory symptoms, and the case goes on to re- 
covery. At other times the inflammation extends downward to the large 
and then to the small bronchi, and finally results in broncho-pneumonia. 
The attack may prove fatal from laryngeal obstruction due to swelling 
and spasm. 

Diagnosis,—This disease is chiefly to be distinguished from membra- 
nous laryngitis. The onset of the two diseases may be very similar, and 
for the first twelve hours we have no absolute means of distinguishing 
between them, except possibly by the use of the laryngoscope, which is 
often conclusive in older children but not usually so in infants. “All cases, 
therefore, should be looked upon with a degree of apprehension. The 
temperature in the catarrhal is usually higher than in the membranous 
form. The dyspnoea is mainly paroxysmal, with daily remissions and 
nightly exacerbations, and is chiefly inspiratory, while that of membra- 
nous laryngitis is constant, steadily and often rapidly increasing, and is 
present both on inspiration and expiration. In catarrhal laryngitis the 
voice is not usually lost, but in the membranous form this is the rule. 
There can be little room for doubt when there are enlarged glands, mem- 
branous patches on the tonsils, nasal discharge, and albumin in the urine. 
Very often, however, all these evidences of diphtheria are wanting, the 
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really difficult cases being those in which the process begins in the larynx. 
The prevalence of diphtheria and a known exposure count for something 
in favour of membranous laryngitis. If cultures from the pharynx show 
the presence of Klebs-Loeffler bacilli, diphtheria of the larynx is certain ; 
but no conclusions can be drawn when cultures give negative results. 
In catarrhal as well as in membranous laryngitis there may be extreme 
dyspnoea, cyanosis, pallor, prostration, and even death. 

Prognosis.—This depends somewhat upon the cause of the disease and 
also upon the age of the patient. It is much worse when it is secondary 
to measles or scarlet fever. It is better in children over three years of age 
than in infants, also when the general condition of the child is good. ‘The 
prognosis in severe catarrhal laryngitis should always be guarded, not only 
on its own account, but also because it is impossible to be certain that 
the case may not be one of membranous laryngitis. 

Treatment.—In all cases children affected are to be kept in bed; and 
the temperature of the room should be between 70° and 72° F. The diet 
should be light and fluid, and the bowels should be freely opened by calomel 
ora saline. A hot mustard foot bath should be given at the outset; also, 
benefit may sometimes be derived from aconite, given in one-quarter- 
minim doses every fifteen minutes for the first five or six hours. An- 
tipyrine (two grains every four hours to a child two years old) is useful if 
there is much spasmodic dyspnea. For this symptom emetics are bene- 
ficial, given as in catarrhal spasm. The use of ipecac and squills in smaller 
doses than is required for emesis (five drops each of the syrups of Ipecac 
and squills every two hours) may give relief, especially in the early stage, 
when the cough is dry, hard, and severe. 

All the remedies mentioned are to be regarded as accessories to the 
essential treatment, which consists in the use of inhalations. The child 
should be placed in a tent (page 60) into which steam is introduced from 
a croup kettle or vapourizer. Simple steam may be used, or turpen- 
tine, lime-water, or creosote may be added. In moderately severe cases 
inhalations should be used for fifteen minutes every two hours; in very 
severe ones they should be continued the greater part of the time. Poul- 
tices or hot fomentations may be applied over the larynx. Relief is some- 
times obtained by using counter-irritation by a mustard paste, but blister- 
ing should never be allowed. In my experience the local use of cold is 
very unsatisfactory, on account of the difficulty of applying it properly, and 
the objection to it on the part of young children. Stimulants may be re- 
quired late in the disease, the amount of prostration being the guide to 
their use. 

In cases of extreme dyspnoea operative interference may be needed. It 
is required more often in infants and young children than in those who 
are older, and especially in the subglottic form of the disease. Opinious 
will of course differ as to when the dyspnoea has reached the danger point. 
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One should not wait for general cyanosis. If pallor, marked prostration, 
and steadily increasing dyspnoea are present the case should not be al- 
lowed to go on without interference. Intubation has, to my mind, every 
advantage over tracheotomy, and is always to be preferred in these cases. 
One should not hesitate to operate, even though he may be perfectly sure 
that the case is one of catarrhal inflammation only. The severity of the 
dyspneea is the only guide, and more than once I have seen cases shown 
at autopsy to be catarrhal, which were regarded during life as undoubt- 
edly membranous. If intubation is done, the tube can generally be dis- 
pensed with in two or three days. Convalescence is usually rapid, but 
there is danger of recurring attacks during the remainder of the cold 
season. 


MEMBRANOUS LARYNGITIS. 
Synonyms: Membranous croup, true croup, laryngeal diphtheria. 


Bacteriology has settled many questions long debated with reference 
to this disease. For nearly half a century the identity of membranous 
eroup and laryngeal diphtheria has been contended for by some observers, 
and denied by others equally good. The extensive bacteriological re- 
searches made since 1890, both in this country and in Europe, have 
yielded results sufficiently uniform to warrant the following statements: 

1. Membranous inflammation beginning in the larynx is almost in- 
variably true diphtheria—i. e., it is due to the Klebs-Loeffler bacillus. 

2. Membranous laryngitis following a primary membranous inflam- 
mation of the tonsils, pharynx, or nose, is, in the great majority of cases, 
due to the Klebs-Loeffler bacillus. 

3. Membranous laryngitis following membranous inflammation of 
the tonsils, nose, or pharynx, occurring as a complication of measles, 
scarlet fever, or influenza, is sometimes due to another kind of infection 
(usually the streptococcus), but more often to the Klebs-Loeffler bacillus. 

The etiology, lesions, pathological relations, and bacteriological diag- 
nosis of membranous laryngitis are considered in the chapter devoted to 
Diphtheria. In the present chapter there will be considered only the 
clinical aspect of the cases, especially of those in which the disease begins 
in the larynx; for even though in most cases the cause is diphtheria, the 
clinical picture is that of laryngitis. 

In cases of primary laryngeal diphtheria there are wanting most of 
the characteristic clinical features which distinguish diphtheria of the 
pharynx. There are two reasons for this: one is the relatively rapid course 
of the disease, often producing death from local causes before the consti- 
tutional symptoms resulting from the absorption of the toxin have devel- 
oped ; the second reason is, that absorption of the poison by the laryngeal 
mucous membrane is very feeble as compared with that which takes place 
from the pharynx. Hence it follows that glandular enlargements, albumi- 
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nuria, and asthenic symptoms are generally wanting; also, that in the cases 
which come to autopsy early, the parenchymatous degenerations of the 
heart, kidney, and other organs are seldom found, but instead only such 
lesions as are connected with the laryngeal disease. The feeble contagion 
is due to the fact.that the course is much shorter, and that the discharge 
from the nose and mouth is slight, or absent altogether. 

Symptoms,—In its onset, membranous inflammation of the larynx is 
indistinguishable from the catarrhal form. It is perhaps a trifle less 
abrupt, and apparently not quite so severe for the first twelve hours or 
even for a longer time. We have the same hoarse cough and voice, with a 
slight stridor, gradually increasing. The constitutional symptoms are 
usually not quite so marked, the temperature ranging from 99° to 101° 
F. The pulse is accelerated, but not weak or intermittent. It is the 
progress of the disease which indicates its character, usually during the 
first twenty-four hours. A child beginning in the morning with such 
symptoms as have been described, may by evening show a decided change 
for the worse, or the symptoms may increase with great rapidity during the 
night. At first the voice is hoarse; later it is entirely lost. Dyspnoea in 
the beginning is scarcely noticeable, but steadily increases hour by hour. 
At times of excitement it may be very great, but as the spasm subsides it 
diminishes. During the second twenty-four hours all the symptoms are 
usually well developed. ‘The respiration is often somewhat accelerated, 
but it may be slower than normal. The face is pale and anxious. The 
ale nasi dilate with each inspiration. The loud, “sawing,” stridulous 
breathing is present. As the dyspnoea increases, all the accessory muscles 
of respiration are brought into action. There is now with every inspi- 
ration deep recession of the suprasternal fossa, the supraclavicular re- 
gions, and the epigastrium. The child tosses uneasily from side to side in 
its crib, at times struggling violently to get more air into the lungs. The 
pulse grows rapid and weaker. There is slight blueness of the finger nails 
and the lips; the face is usually pale; but later this too may be cyanotic. 
The skin is covered with clammy perspiration. On auscultating the 
chest, very rude respiratory sounds are heard, but no vesicular murmur. 
As the symptoms increase in severity the temperature usually rises gradu- 
ally, in some very severe cases at the rate of a degree an hour, until shortly 
before death it reaches 104° or even 106° F. Late in the disease the in- 
tellect becomes dull, the violent struggles for air cease, and the child passes 
into a condition of semi-stupor which gradually deepens until death occurs, 
which may be preceded by convulsions. 

Such is the usual course of the disease when unrelieved by treatment. 
Its progress is most rapid in infants,in whom death usually takes place in 
from thirty-six to forty-eight hours from the first symptoms. In older 
children the course is rather slower, and the attack may last from two 
days to a week, death occurring more frequently from bronchial croup or 
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pneumonia. These are indicated by continued high temperature, rapid 
respiration, cyanosis, and increased prostration. 

The course of the disease is not always so regular. Occasionally for a 
week or more the symptoms are precisely like those of catarrhal laryngitis 
of moderate severity—hoarseness, laryngeal cough, little or no fever, and 
slight or occasional dyspnoea. Then there may be the sudden develop- 
ment of very severe symptoms, and death in a few hours. Great improve- 
ment may follow the dislodgment of the membrane by vomiting or cough- 
ing, although in most cases it forms again. 

Prognosis.—The issue of every case of membranous laryngitis is 
doubtful. The prognosis is worse in infants and very young children 
than in those over three years of age, and worse when secondary to 
measles or scarlet fever than when primary. Before the days of antitox- 
in the mortality ef cases not operated upon was from 80 to 90 per cent. 
Later statistics are given in the chapter on Diphtheria. 

Diagnosis.—The first point to be decided in any case is whether the 
dyspneea is due to laryngeal inflammation; the second whether this in- 
flammation is catarrhal or membranous. The dyspnoea of retro-pharyn- 
geal abscess, of foreign bodies in the larynx or trachea, or of broncho- 
pneumonia, may be mistaken for that due to laryngitis. But in none of 
these conditions should there be any doubt if a careful examination is 
made and a history obtained. Retro-pharyngeal abscess may be recog- 
nised by digital examination of the pharynx; broncho-pneumonia by the 
signs in the lungs, the difference in the character of the dyspnoea, and 
especially by the absence of the noisy stridor; in the case of foreign bod- 
ies, whether they enter through the mouth or consist of ulcerating caseous 
glands which have ruptured into the trachea, the dyspnoea comes sud- 
denly, and is not accompanied by fever. The main points by which ca- 
tarrhal laryngitis is distinguished from the membranous form have been 
considered under the former disease. In brief, membranous inflamma- 
tion may be assumed if there is severe, constant, and increasing dyspnea 
with aphonia. Membranous laryngitis should always be regarded as 
divhtheria until the opposite has been proved by repeated cultures. 

Treatment.—All cases of membranous laryngitis should be isolated 
like those of diphtheria of the pharynx, and should receive a full dose 
of antitoxin upon a clinical diagnosis without watiting for this to be con- 
firmed by a bacteriological examination. Nowhere else are the beneficial 
effects from antitoxin so evident and so striking as in these cases. For 
dosage and other details regarding the use of antitoxin the reader is 
referred to the article on Diphtheria. 

Emetics, inhalations of steam, and solvents for the membrane, al- 
though they all sometimes give relief, are never to be relied upon alone. 
In fact, leaving out antitoxin and surgical operation, the only therapeu- 
tic measure that can be said to be of much avail is calomel fumigation. 
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This is in no sense a substitute for antitoxin, but may be employed where 
the use of antitoxin is impossible, and in the few cases of membranous 
laryngitis due to streptococci. From ten to fifteen grains of calomel are 
vapourized upon any hot metal plate under a closed tent, in which the 
child is placed. This may be repeated every one to four hours, accord- 
ing to circumstances. One should watch both the child and the attend- 
ants for symptoms of mercurial poisoning. This treatment was intro- 
duced by Corbin, of Brooklyn, and was much in vogue from 1890 until 
the introduction of antitoxin. 

Operative measures.—Opinions will always differ as to the time when 
operative interference is called for. One should never wait for general 
cyanosis, for often this does not occur until just before death. It is bet- 
ter to operate too early than too late. If, in spite of other measures, 
the dyspnoea increases steadily, and especially if the temperature begins 
to rise, operation should not be deferred longer. When this has been 
decided upon, the physician has the choice between intubation and 
tracheotomy. In America intubation has almost universally superseded 
tracheotomy as a primary operation for the relief of membranous laryn- 
gitis. In Europe also its advantages are coming to be appreciated, and 
its use has extended greatly since the introduction of antitoxin. Trache- 
otomy is still needed at times for the cases, very few in number, in which 
intubation fails to give relief on account of the position of the mem- 
brane or some other complication. 

The general treatment of the child is important, and should not be 
overlooked. It includes careful feeding, and the use of alcoholic stimu- 
lants according to the amount of prostration present. All patients with 
membranous laryngitis should be closely watched, for marked changes 
may take place in the course of a few hours. 


INTUBATION. 


Intubation is the introduction of a tube through the mouth into 
the larynx for the relief of laryngeal dyspnea. For the operation, as 
now performed, the world is indebted to the late Dr. Joseph O’Dwyer, 
of New York. 

A set of O’Dwyer’s instruments (Fig. 85) consists of six tubes, an 
introductor, an extractor, a mouth-gag, and a gauge. In the later tubes 
the lower extremity is made somewhat bulbous and not straight, as 
appears in the illustration. His latest tubes are made of hard rubber 
and lined with gold-plated metal, these proving much less irritating 
than the solid metal tubes formerly used. So carefully did O’Dwyer 
perfect his instruments that nothing of importance has been added by 
others. It is interesting to note that nearly all the modifications which 
have been suggested since his first publication had already been tried 
by him and discarded. No one thing is more essential to success with 
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intubation than properly constructed instruments. The operation is not 
difficult, if one has had practice on the cadaver. Without this it should 
not be attempted. The tube ts selected according to the age of the 
patient, this being indicated on the gauge. A very large child will often 
require a tube of larger size than its age would call for. 

Introduction of the Tube.—Either one of two positions may be 
employed, the choice depending upon the preference of the operator. 
Formerly the usual method was to have the child seated upon the 
lap of a nurse while his head was steadied by a second assistant stand- 
ing behind. In the other position the child lies upon his back upon a 
table, his head being steadied by an assistant. In both positions the 
arms should be pinioned to the sides by a sheet. In the recumbent 
position the child can be held more firmly; it has also the advantage 
of dispensing with one assistant, and in an emergency with both of 
them. The tube is attached to the introductor, and the gag is inserted 
into the left:angle of the mouth and opened as widely as possible. The 
slipping of the gag and laceration of the mouth may be prevented by 
using a piece of rubber tubing to cover each arm of the gag where it 
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Fie. 85.—O’Dwyer’s intubation set. 
1, introductor; 2, gag; 3, extractor; 4, gauge; 5, tube. 


comes in contact with the gum. The attempts at introduction must be 
made quickly, for during them respiration is practically arrested. Sev- 
eral short attempts are always better than a single prolonged one. Very 
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little force is ordinarily required in introducing the tube, that used in 
passing a catheter being a good general guide. In cases of subglottic 
stenosis, however, quite a little force may be~necessary. 

The index finger of the left hand is used as a guide in introduction. 
This is passed well back into the pharynx, then brought forward until a 
hard nodule—the upper border of the cricoid cartilage—is encountered. 
This is the best of all landmarks, since the soft parts are often distorted 
by swelling. Directly in front of the cricoid cartilage may be felt the 
epiglottis and the opening of the larynx, which are readily recognised 
after the touch has become somewhat educated. The tube is passed along 
the palmar surface of the left index finger, by which it is guided into the 
larynx; it is then pushed off the introductor by a thumb-piece attached 
to its handle. When it is certain that the tube is in position, and the 
patient breathes properly, the loop of silk attached to the head of the 
tube is cut off and pulled through, the removal of the tube being pre- 
vented by placing the left forefinger upon its head. The silk is not usu- 
ally left attached unless there is evidence of loose membrane below the 
tube. It may be desirable to leave the silk attached in case no one can 
be within reach who is able to remove the tube should it become ob- 
structed. The child’s arms and hands should then be secured to pre- 
vent him from seizing it himself. When not removed the silk is fastened 
to the cheek by a piece of adhesive plaster. The tube is known to be in 
place, first, by the hissing breathing sounds, somewhat similar to what 
is heard when the trachea is opened; secondly, by a severe paroxysm 
of coughing, which is usually excited by a tube in the larynx; thirdly, 
by the relief of the dyspneea. If this relief is not very apparent the 
physician may still be in doubt as to whether the tube is in the larynx 
or the cesophagus. If in the former, it can not be pushed down by the 
finger without depressing the larynx with it; and by introducing the 
finger into the pharynx, the posterior wall of the larynx can be felt 
between the finger and the tube. The most common mistake made 
is to pass the tube into the cesophagus. This sometimes happens be- 
cause the position of the child’s head is improper—too far forward 
or too far backward—but more often because the operator has not 
been quite sure of his landmarks. If this has occurred, there is no 
relief to the dyspnoea, no hissing sound, and the tube can be pushed 
down indefinitely. When this condition is recognised, the tube is with- 
drawn by the loop of silk and after a few moments a second attempt 
made. 

False passages in the larynx are most frequently made by employing 

_too much force or because the operator has worked at the angle of the 
mouth instead of keeping in the median line. The tube usually goes 
into one of the ventricles, and may be pushed quite through the larynx 
into the cellular tissue. This is not likely to happen unless undue force 
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has been used. The production of a false passage is recognised by the 
fact that, although the tip of the tube can be felt to enter the larynx, it 
does not descend, but projects above the epiglottis. 

False membrane which has become loosened is sometimes crowded 
down by the tube and obstructs the larynx just below it. This is one of 
the most serious accidents that may occur, but fortunately it is not a 
frequent one. It is more likely to happen where the disease has existed 
for several days than in recent cases. The tube may be in place in the 
larynx as shown by all the signs above mentioned, except relief of the 
asphyxia. In such a case the immediate withdrawal of the tube is neces- 
sary, it being often foNowed by the discharge of masses of loose mem- 
brane. This is aided by the administration of a teaspoonful of pure 
whisky or brandy to excite a strong cough. Artificial respiration may be 
required, and if there is no relief by any of these means tracheotomy is 
‘indicated. Asphyxia is sometimes produced by prolonged and injudi- 
cious attempts at introduction. 

After-treatment.—So far as the tube itself is concerned no treatment 
is required. The original disease is to be treated as before. The opera- 
tion has removed only one danger from the patient, viz., that of asphyxia 
from mechanical obstruction of the larynx. A good expulsive cough 
should occur after the tube is in place. This is necessary to clear the tube - 
of mucus, as the pharynx and larynx are generally filled with it as a re- 
sult of the manipulation. 

The child should not be allowed to lie upon its face, nor should it be 
held over the nurse’s shoulder face downward, for in either position a 
slight cough is enough to expel the tube. Nursing infants may continue 
at the breast after the operation; ordinarily they have but little diffi- 
culty in swallowing. Older children often experience considerable trou- 
ble in taking liquids. This may be overcome by the device suggested by 
Casselberry (Chicago), of having the patient’s head lower than his body 
while he drinks. If there is still trouble in taking fluids, semi-solid arti- 
cles, such as condensed milk, wine jelly, corn starch, or scrambled eggs, 
may be tried. Feeding is always easier after the first day or two, and 
patients who wear a tube for chronic disease soon experience no trouble 
whatever, showing that the difficulty depends more upon the inability to 
co-ordinate the movements of the muscles of deglutition when the tube 
is in place than upon mechanical causes, for the head of the tube is effec- 
tually covered by the epiglottis. 

It sometimes happens that the tube is coughed out soon after its 
introduction, because too small a size has been used. In some cases 
this occurs repeatedly. It happened in a case of my own twenty-eight 
times during four days. Such cases are probably due to paralysis of the 
laryngeal muscles. The dyspncea does not usually return for two or three 
hours after the tube has been coughed out, so there is ample time to 
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notify the physician. It may happen that the tube is coughed up and 
not seen by the nurse, or it may be coughed up and swallowed by the 
child. When called because of dyspnoea after operation, the physi- 
cian should make a digital examination of the pharynx to be sure 
that the tube is still in place. Swallowing the tube generally causes 
no harm to the child, for tubes have repeatedly passed through the in- 
testines. 

The entrance of food into the bronchi through the tube is a danger 
that does not exist, as has been shown by the extensive post-mortem ob- , 
servations of Northrup in the New York Foundling Asylum. My own 
experience in the New York Infant Asylum coincides in every particu- 
lar with his statement, that the broncho-pneumonia following intubation 
does not depend upon the entrance of food into the bronchi. 

Ulceration at the head of the tube very.rarely occurs, provided prop- 
erly made tubes are employed.* The tube rests not upon the vocal cords, 
but upon the inferior ventricular bands. When ulceration occurs, it is 
usually of the anterior wall of the trachea, at the lower end of the tube, 
and appears to be produced by the movements of the tube during deglu- 
tition. With O’Dwyer’s latest tubes there is much less liability of this 
occurring. The ulcers are usually small and superficial. Deep ulcers 
* extending to the tracheal rings may be seen in ill-conditioned children, 
usually in connection with other complications severe enough to cause 
death. 

Spontaneous descent of the tube into the larynx is impossible, and it 
can not be crowded down without using considerable force and severely 
lacerating the larynx. 

Sudden blocking of the lower end of the tube by membrane loosened 
from the trachea or bronchi is an infrequent accident. The usual result 
of this is the immediate expulsion of the tube by coughing, the discharge 
of the loose membrane following. This condition is one of the safety 
valves of the operation. One of the strong points in favour of intuba- 
tion is that the forcible cough which the patient is able to make on ac- 
count of the narrow opening of the tube, often enables him to expel large 
accumulations of mucus, and even membrane, more readily than through 
a much larger tracheal opening. 

The period for which the tube is required varies much in different 
cases. It is the experience of practically all operators that it has been 
materially shortened by the use of antitoxin. According to the statis- 
tics of Rosenthal (Philadelphia), the average reduction amounts to two 
and a half days, the average time of wearing the tube is five days, and 


* This and many other bad results obtained after intubation are due to improperly 
constructed instruments. Those made by George Ermold, 201 East Twenty-third 
Street, New York, are the most reliable, 
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in many it can be dispensed with in two or three days. Should the 
tube be coughed out at any time, its introduction should be delayed until 
dyspneea returns. 4 

Removal of the Tube—Extubation—This is rather more difficult 
than its introduction. The general arrangement of the patient and as- 
sistants is the same as for introduction. The left index finger is placed 
upon the head of the tube, which is steadied externally by the thumb of 
the same hand. The beak of the extractor is introduced within the open- 
ing of the tube, its jaws are then separated by pressure upon the lever at 
the handle, and the instrument withdrawn, very slight force being re- 
quired. 

The tube is first removed tentatively, the physician waiting to see if 
dyspnea returns. It is well to give a full dose of morphine an hour 
before the remoyal of the tube, since the contact with the air almost 
invariably excites a marked degree of laryngeal spasm which lasts for 
ten or fifteen minutes. To avoid the production of vomiting and the 
entrance of food into the larynx, food should not be given. for two hours 
previously. If dyspnoea does not return in the course of three or four 
hours, the probabilities are that the tube will no longer be required. 
It is very exceptional that the patient has great difficulty in dispensing 
with the tube, as so often happens after tracheotomy. 

The Advantages over Tracheotomy.—The advantages claimed by 
O’Dwyer for this operation over tracheotomy are conceded by most of 
those who have had any considerable experience in the operation, viz.: 
(1) It is quicker, simpler, and adds no danger to the original disease; (2) 
there is no shock or hemorrhage; (3) no anesthetic is required; (4) no 
fresh wound is made which may prove an avenue of infection; (5) it 
gives an opportunity for a better expulsive cough, which is of great value 
in dislodging false membrane and mucus; (6) there are usually no objec- 
tions on the part of the parents to be overcome—a point of great impor- 
tance; (7) the air is warmed and moistened as it is normally, by passing 
over the nasal and buccal mucous membranes; (8) no skilled after-treat- 
ment is required: as the largest proportion of the cases of diphtheria 
are among the very poor, living under conditions in which the careful 
after-treatment required in tracheotomy is difficult or impossible to ob- 
tain, this is an important point; (9) in infancy, all who have had ex- 
perience with both operations admit the great superiority of intuba- 
tion; (10) the intubation tube can be dispensed with earlier than the 
tracheal canula, and also with much less difficulty; (11) if tracheot- 
omy is subsequently required, the operation may be done upon the tube 
as a guide. 

The only objection of much force urged against intubation is that 
asphyxia may be produced by crowding down loose membrane into the 
larynx. This is a very infrequent accident; should it happen, and the 

34 
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asphyxia not be relieved by coughing up the membrane, tracheotomy may 
be performed. 

There is always some degree of hoarseness following intubation, but 
in the majority of cases it disappears within a week, occasionally it con- 
tinues as long as three or four weeks, but it is very rarely if ever perma- 
nent. The duration of the aphonia seems to have no relation to the 
length of time the tube is worn. 

Experience has clearly proved that intubation relieves the dypsncea 
due to laryngeal stenosis promptly, efficiently, and certainly ; it does this 
without many of the dangers and objectionable features of tracheotomy, 
while at the same time it does not deprive the patient of any essential 
advantage which tracheotomy affords. 

Retained Intubation Tubes—Prolonged Intubation.—Difficulty is ex- 
perienced in dispensing with the intubation tube much less frequently 
than with the canula after tracheotomy; yet when this condition occurs 
it is the cause of much concern and even danger. Trouble of this sort 
is seen, according to Rogers, in about one per cent of the cases of in- 
tubation. In the majority of these the patient is able to do without the 
tube in a few weeks, and such cases require very close attention, but 
no special treatment other than the substitution at times of a special 
O’Dwyer tube with an extra large “retaining swell.” But occasionally 
there are met with cases in which every effort to dispense with the tube 
seems fruitless. Although the children breathe well with the tube in place, 
still if it is removed or expelled by coughing, in a short time, varying 
from a few minutes to an hour or two, the dyspnoea returns with such 
severity that the tube must be replaced immediately to prevent asphyxia. 
Inasmuch as these patients sometimes expel the tube several times a 
day, surgeons have often resorted to tracheotomy to avert the danger of 
suffocation, which might easily occur if no one were at hand who could 
replace the tube. This operation, however, gives only temporary relief. 
Many of these children, after wearing tubes of one sort or another for 
years, ultimately die from some accident connected with the tube or 
from pneumonia. 

The causes and the exact pathological condition underlying this diffi- 
culty are subjects regarding which there has been much difference of opin- 
ion. O’Dwyer’s opinion was that the cause of the returning dyspnea was 
subglottic swelling and cedema which occurred in tissues which were the 
seat of chronic inflammation as soon as the pressure of the tube was re- 
moved. The primary cause of the condition he believed to be the injury 
inflicted by improperly made or badly fitting tubes, or by unskilful ef- 
forts at introduction. In a few cases a cicatricial condition, the result 
of previous ulceration, has been found; but it is doubtful if granulations, 
so frequent a cause of retained canula after tracheotomy, play any part 
whatever. Rogers’s view is that the chronic inflammation of the mu- 
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cous and submucous tissues of the subglottic region of the larynx which 
produces the symptoms, is due neither to a faulty tube nor to a clumsy 
operation, but to the nature of the pathological process. 

For the relief of this condition, O’Dwyer advised in recent cases 
the application of astringents by means of an intubation tube coated with 
gelatine with which some astringent was combined. For those pa- 
tients who cough out the tube frequently, tracheotomy is at times a 
necessity to prevent sudden death. But this does not affect the original 
condition, for the same difficulty exists in doing without the tracheal 
canula. The operations of laryngotomy, curetting, etc., have been such 
signal failures as to discourage one from repeating them. 

The most successful method of treatment thus far proposed is that of 
Rogers,* which consists in increasing intra-laryngeal pressure by the in- 
sertion of larger and larger intubation tubes. This is not to be adopted 
until long after all acute symptoms have subsided. The first tube used is 
as large a one as can be introduced without force; after a few weeks, the 
next larger size, and after a longer interval, possibly a still larger one. 
When the very large tube had been worn for several weeks he was finally 
able to dispense with all tubes. In this way he succeeded in curing com- 
pletely and permanently several cases of two or three years’ standing. 

True cicatricial stenosis may best be relieved by opening the trachea 
and dilating from below, and afterward inserting an intubation tube. 
When there is complete destruction of the cricoid cartilage, as sometimes 
occurs, tracheotomy is the only remedy, but this is only palliative, as the 
tube must be worn permanently. 


SUBMUCOUS LARYNGITIS—CGEDEMA OF THE GLOTTIS. 


These two conditions are not quite identical, although they are close- 
ly associated and may be conveniently considered together. They are 
both rare in early life. In true cedema of the glottis there is simply a 
dropsical effusion into the submucous cellular tissue of the aryteno-epi- 
glottic folds, causing them to project as large rounded swellings on either 
side of the superior isthmus of the larynx. They may be of sufficient size 
to cause serious or even fatal obstruction to respiration. With the laryn- 
goscope they appear as pale red tumours, lying usually in contact near 
the base of the tongue. By the finger their presence can be quite as 
readily distinguished. (idema of the glottis occurs principally in the 
late stages of nephritis. 

In the inflammatory form of oedema, or true submucous laryngitis, 
there is the same sort of swelling of these structures, but in this case it is 


* Post-Diphtheritic Stenosis of the Larynx, John Rogers, M. D., Annals of Surgery, 
May, 1900. See also monograph by von Békay, Ueber das Intubations-trauma, Leip- 
zig, 1901. 
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due to some active inflammation in the neighbourhood. The swelling is 
partly from the edema and partly from cell infiltration. Usually all the 
parts surrounding the upper opening of the larynx are in a state of acute 
inflammation. The epiglottis may be swollen to the thickness of a finger, 
and easily seen by depressing the tongue. 

The exciting causes may be the mechanical irritation of foreign bodies, 
the inhalation of steam or irritating gases, erysipelas of the neck, primary 
catarrhal laryngitis, or retro-pharyngeal abscess. 

The symptoms in both cases consist of great inspiratory dyspnoea 
with attacks of suffocation, while expiration may be quite easy. In true 
cedema there are in addition the symptoms of the primary disease. In 
the inflammatory form there are the evidences of local inflammation— 
hoarseness, cough, pain, and difficulty in swallowing. A positive diag- 
nosis may be made by a digital examination. The symptoms develop with 
great rapidity in either variety, and frequently prove fatal in a few hours. 

The treatment of true cedema consists in scarification or multiple 
puncture, the application of ice externally, and even the swallowing of 
ice; in the inflammatory form, in addition, local blood-letting by leeches 
and, as a last resort, tracheotomy. Intubation is useless in either form. 


CHRONIC LARYNGITIS. 


The following varieties are seen: (1) a simple form usually associated 
with adenoid vegetations of the pharynx; (2) tuberculous; (3) syphilitic; 
(4) that associated with new growths. 

1. With Adenoid Vegetations of the Pharynx.—This is not very uncom- 
mon. ‘The larynx is kept in a state of chronic congestion by the adenoid 
growth, and there finally develops a sight superficial catarrhal inflamma- 
tion. The symptoms may continue for many months. These cases are 
often treated for a long time unsuccessfully by the use of sprays, inhala- 
tions, etc., but the symptoms disappear rapidly after the removal of the 
adenoid growth. Similar symptoms may be associated with hypertrophic 
rhinitis. In this also the treatment should be directed to the primary 
condition. 

2. Tuberculous Laryngitis,—This belongs to later childhood, and is rare 
even then. In infancy it is almost unknown. Rheindorf * has reported 
a case in a child of thirteen months, which was regarded during life as 
syphilitic, but was shown by autopsy to be tuberculous. Of sixteen cases 
in children, reported by Rilliet and Barthez, none occurred during the 
first three years, and only four before the seventh year. The larynx alone 
may be affected, or the larynx and trachea, or the larynx, trachea, and 
lungs. Pulmonary tuberculosis is usually found to be present at autopsy, 


* Jahrbuch fiir Kinderh., Bd. xxxiii, p. 71. 
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even though there may have been no pulmonary symptoms. Demme has 
reported a case of tuberculous laryngitis in a boy of four years, whose 
lungs were healthy, death resulting from tuberculous meningitis. 

The symptoms are hoarseness, aphonia, laryngeal cough, and muco- 
purulent, sometimes bloody, expectoration. The sputum may contain 
tubercle bacilli. With the laryngoscope tuberculous deposits may be 
seen, but more frequently tuberculous ulceration of the mucous mem- 
brane. In children this is usually superficial, the deep destructive ulcera- 
tion seen in adults being very rare. 

It is to be differentiated from syphilis chiefly by the general symptoms, 
as the laryngoscopic appearances may be very similar. The treatment con- 
sists in keeping the ulcers as clean as possible by the use of sprays and 
the local application of astringent powders, like nitrate of silver and sul- 
phate of zinc or iodoform. 

3. Syphilitic Laryngitis.—In the early stage of syphilis the larynx is 
often the seat of a catarrhal inflammation, which presents nothing espe- 
cially characteristic except its protracted course. The laryngitis of late 
hereditary syphilis is quite rare, and is liable to be overlooked because of 
the difficulties in the way of a thorough examination, and because the dis- 
ease is usually painless. 

Strauss * has collected fourteen cases between the ages of three and 
fifteen years, and added three of his own. He states that deep-seated pro- 
cesses are much more rare than among adults. The parts most frequently 
affected are, first, the epiglottis; secondly, the aryteno-epiglottic folds ; 
thirdly, the posterior laryngeal wall. The epiglottis was involved in 
twelve of fourteen cases. Usually there was only perichondritis; in the 
more severe cases there was partial or complete destruction of the cartilage. 
In four cases papillomatous masses were seen. In five cases the process 
extended from the epiglottis to the epiglottic folds of one or both sides. 
In several instances the superior vocal cords were thickened from hyper- 
plasia, and occasionally small tumours were formed. In onky one case was 
there ulceration of these folds. Changes in the vocal cords and the aryte- 
noid cartilages were rare, occurring only with extensive inflammation. 
The symptoms are those of chronic laryngitis; hoarseness, sometimes 
aphonia, and in a few cases chronic laryngeal stenosis. The diagnosis 
can be made only by means of the laryngoscope. In most of the cases 
there are present ulcerations of the palate or uvula, or scars from pre- 
vious, ulcers; sometimes the disease extends into the nose. Serious 
symptoms often result when to old syphilitic lesions there is added acute 
laryngitis or cedema. 

In addition to the usual constitutional remedies for tertiary syphilis, 
and to the means ordinarily employed for the relief of chronic laryngitis, 


* Archiv fiir Kinderh., Bd. xiii. 
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intubation may be required in these cases for the relief of laryngeal ste- 
nosis. Nowhere are its advantages over tracheotomy more striking than 
here. The tube must usually be worn for many months. 


NEW GROWTHS, 


New growths of the larynx are not very rare in children. Excluding 
the granulations which follow the use of the tracheal canula, the only one 
that is likely to be met with is papilloma. This may occur even in in- 
fancy. According to Rauchfuss, the majority of the cases begin during 
the first year. Boys are more frequently affected than girls. 

The symptoms depend upon the size and location of the tumour. The 
earlier manifestations are usually ascribed to chronic laryngitis. There 
is hoarseness, sometimes loss of voice, and a paroxysmal cough; later, 
dyspnoea develops. The symptoms are slowly progressive, and it may be 
several months before they are sufficiently severe to attract special atten- 
tion. A positive diagnosis is made only by the laryngoscope. There is 
seen a whitish granular tumour, sometimes pedunculated, sometimes with 
a broad base, attached to any part of the larynx. 

The treatment of these cases belongs to the specialist. Small pedun- 
culated growths may be removed through the mouth by means of the 
forceps or snare. Larger ones require thyrotomy. The prognosis is 
generally unfavourable, on account of the danger of recurrence after 
operation. Operative measures are very frequently followed by bron- 
chitis or broncho-pneumonia. 


FOREIGN BODIES IN THE LARYNX. 


The aspiration of foreign substances into the larynx is not a very rare 
accident in children. It usually happens from an attempt to cough, 
laugh, or cry while the child has something in its mouth. If the body is 
sharp and irregular, like a pin, the shell of a nut,.or a fragment of bone, 
it is liable to become impacted in the larynx. If smooth, like a pea or 
a bead, it is usually drawn into one of the bronchi, generally the right. 

When the body enters the larynx there is immediately excited a violent 
paroxysmal cough, with dyspnea amounting almost to suffocation. Often 
the body is dislodged by this initial attack of coughing. If it becomes 
impacted in the larynx, it may cause sudden death by occluding the 
glottis ; elsewhere it may excite acute laryngitis, usually of considerable 
severity. 

The impaction of a foreign body in one of the primary bronchi, or one 
of the lobar divisions, is indicated by cough and a severe localized pain in 
the chest. There may be expectoration of blood. On auscultating the 
chest, there is found an absence of respiratory murmur over one lung or 
one lobe, according to the situation of the foreign body. Percussion gives 
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increased resonance, which may even be tympanitic, owing to emphysema 
which rapidly develops. If the foreign body remains impacted in one of 
the bronchi, it usually excitesva localized inflammation, which extends to 
the surrounding lung and terminates in the formation of an abscess. 
This may result fatally, or there may follow a prolonged illness, with 
hectic symptoms resembling pulmonary tuberculosis; and finally, after 
weeks or months, the foreign body may be expelled by an attack of cough- 
‘ing, and the patient recover completely. 

The diagnosis of a foreign body in the larynx is made by the sudden- 
ness of the attack and the violence of the early symptoms. In older chil- 
dren the body may be seen with the laryngoscope, but in young children 
this is very difficult. The prognosis is always doubtful, and depends upon | 
the nature of the foreign body and the point at which it has been arrested. 

Treatment.—The first thing to be tried is inversion of the patient. 
By this means, assisted by the cough, the foreign body is not infrequently 
expelled, even though it has passed below the larynx. The symptoms of 
laryngeal obstruction may call for immediate tracheotomy or laryngotomy, 
intubation not being applicable to these cases. If, after tracheotomy, the 
foreign body can be located in the larynx, but can not be extracted through 
the tracheal wound, the thyroid cartilage should be divided in the median 
line. The removal of a foreign body from the bronchi or the tracheal 
bifurcation should be attempted only by a skilled surgeon. 


CHAPTER III. 


DISEASES OF THE LUNGS. 


THE PECULIARITIES OF THE LUNGS IN INFANCY AND EARLY 
CHILDHOOD. 


Thorax.—The general shape of the thorax is somewhat cylindrical, 
the conical or dome-shape of the adult thorax not being attained until 
puberty. The antero-posterior and the transverse diameters are nearly 
equal in the newly born, but after the third year the transverse diameter 
is always greater, the difference increasing steadily up to adult life. On 
account of the shape of the chest, the lungs are situated rather more 
posteriorly in the infant than in the adult. 

The thoracic walls are very elastic and yielding, owing to the carti- 
laginous condition of a large part of the framework. They are rela- 
tively thinner than in the adult, chiefly from the imperfect develop- 
ment of the thoracic muscles. The greater part of the thickness of the 
thoracic walls is due to the deposit of fat, generally abundant in well- 
nourished infants; but where the fat is scanty the walls are extremely 
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thin. The capacity of the thorax is considerably encroached upon by the 
high position of the diaphragm, the large size of the thymus gland, and 
the frequent distention of the stomach and intestines. 

Respiration.— According to Uffelmann, the rapidity of respiration dur- 
ing sleep at the different ages is as follows: 
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During waking hours this rate is very materially increased, and from com- 
paratively slight disturbance it may be nearly twice as rapid. 

The type of respiration in infants is diaphragmatic, and it continues to 
be chiefly so until after the seventh year, when the costal element grad- 
ually becomes more and more prominent. The rhythm of respiration is 
easily disturbed. In very young infants the regular rhythm is seen only 
in sleep. The lungs do not always expand equally; at certain times and 
in certain positions respiration may be carried on for a few moments 
almost entirely with one lung. For some moments it may be very super- 
ficial, and then quite deep. The length of the interval between inspira- 
tion and expiration varies much at different times. Regular rhythmical 
respiration is not fully established before the end of the second year. 
After this time disturbances of rhythm are chiefly due to pulmonary or 
cerebral disease; but in infancy quite marked irregularity may have little 
or no significance. It is very common in all asthenic conditions. 

Structure—As compared with the adult, the trachea of the young 
child is larger; the bronchi are larger, more numerous, and occupy a 
greater space; the air cells are much smaller and occupy less space; and 
the interstitial tissue is much more abundant. 

Physical Examination.—This requires tact and time, but yields results 
which are quite as satisfactory as in adults. It should be undertaken only 
in a room having a temperature of about 72° F., or before an open fire. 

Inspection.—This should be made with the chest bare. There should 
be noted, the shape of the chest, the presence of deformities from rickets, 
the want of symmetry in the two sides, bulging of the intercostal spaces, 
whether the two lungs expand equally or not, also variations in rhythm, 
and the presence and extent of any recession of the soft parts or bony 
walls as an indication of obstructive dyspnea. 

Palpation.—This also should be made upon the bare skin, always with 
the hand well warmed. Although we can not get the fremitus of the 
voice, we can get that of the cry. This is usually more intense than in 
adults, on account of the thinness of the chest walls. We frequently get 
a bronchial fremitus—a vibration produced by mucus in the tubes. This 
may enable one to recognise bronchitis quite as positively as by the ear, 
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The position of the apex beat of the heart should be determined, it being ‘ 
remembered that in infancy this is normally in the mammary line, or just 
outside of it, and usually in the fourth intercostal space. 

Percussion.—For the examination of the back, the child may be laid 
face downward upon the nurse’s lap, or be seated upon her arm. For the 
front and the lateral regions of the chest, the child is most conveniently 
placed upon its side across a hard pillow. The percussion blow must be 
light, either with a single finger or a small percussion hammer, using a 
finger of the opposite hand as a pleximeter. Percussion should be made 
both during inspiration and expiration. The normal percussion note is 
somewhat tympanitic, this being due to the relatively large bronchi and 
the thin chest walls. This note is exaggerated in the interscapular region 
and beneath the clavicle, especially upon the right side. Here cracked- 
pot resonance- may be obtained even in health. In early infancy the 
thymus gives dulness over the sternum as low as the third rib, sometimes 
even below this point, this gradually diminishing as age advances. 

Auscultation.—This may be practised with the naked ear or with the 
stethoscope. A stethoscope is absolutely necessary for a thorough exam- 
ination of the apices of the lungs in front and in the axillary regions. 
Most children are less frightened by the instrument than by the head of 
the physician during anterior auscultation. For the posterior part of the 
lungs, the stethoscope may be dispensed with. One with a small bell 
from one-half to three-fourths of an inch in diameter is of great advan- 
tage. In auscultating with the ear it is not necessary to bare the, skin. 
The physician should always auscultate the posterior part of the chest 
first, because he is most likely to find signs of disease there, and also 
because this is not so apt to frighten the infant. Every part of the chest 
should, however, be thoroughly auscultated, not omitting the high axil- 
lary regions. A convenient position for posterior auscultation is to have 
the child held over the nurse’s shoulder. 

The normal respiratory murmur of the infant is generally described as 
puerile. In quality this has been likened to the bronchial breathing of 
the adult, but the resemblance is not a very close one. It is rude, rather 
loud, and seems very near the ear. Its peculiar character is due to the 
fact that the tracheal and bronchial sounds are more distinct, because 
not transmitted through so thick a layer of lung and chest wall. It is 
especially loud in the regions where the bronchi are superficial, as between 
the shoulder-blades and beneath the clavicles, particularly of the right 
side. A careful comparison of the two sides of the chest will generally 
enable an observer to avoid errors. The irregularity of rhythm which 

_ occurs from slight causes should be remembered, and the infant’s position 
changed several times during auscultation, to avoid the mistake of at- 
taching too much importance to a feeble respiratory murmur of one side. 

On account of the thinness of the chest walls, there is always great 


512 DISEASES OF THE RESPIRATORY SYSTEM. 


difficulty in distinguishing between réles produced in the bronchi and 
pleuritic friction sounds. Before drawing any inference from the auscul- 
tatory signs, both lungs must be examined for several minutes, changing 
the child’s position, and often inducing a cry or compelling a deep inspi- 
ration by other means, in order to bring out signs which otherwise may 
be overlooked. As auscultation is extremely difficult or impossible in a 
erying infant, this part of the physical examination should first be made 
if the child is quiet, since upon it we must chiefly depend for diagnosis. 
Inspection and percussion can be deferred until later. 

Peculiarities in Disease.—'here are several peculiarities connected 
with the respiratory organs in infancy and early childhood which must be 
constantly borne in mind in studying their diseases. The muscular de- 
velopment of the thoracic wall is feeble. ‘he soft, yielding character of 
the thoracic framework causes the chest to sink in readily from atmos- 
pheric pressure whenever there is obstructive dyspnoea. On account of 
the small size of the air vesicles, acute congestion may interfere with their 
function almost as completely as does consolidation. Because of the 
delicate walls of the air vesicles, emphysema is readily produced in ob- 
structive dyspnoea, but it is rarely permanent. ‘There is a tendency to 
collapse, either on the part of lobules or groups of lobules, but very 
rarely of an entire lobe. This is a much less important factor in the 
production of symptoms in acute pulmonary disease than many writers 
would lead us to suppose. The tendency of inflammation to spread 
from the large to the small bronchi is very much greater than in adults. 
In all forms of pulmonary disease the rapidity of respiration is much 
greater than in adults, on account of the rapid metabolism of the child. 
Areas of consolidation often exist without appreciable changes in the 
percussion note, because they are superficial and are surrounded by 
healthy or emphysematous lung. Flatness should always suggest the 
presence of fluid. Disease is often overlooked, from a failure to examine 
the whole chest. 

Probably the most common mistakes are to confound bronchial rdles 
with friction sounds, exaggerated puerile breathing with bronchial breath- 
ing, and to overlook the existence of fluid because of the presence of 
bronchial breathing. 


ACUTE CATARRHAL BRONCHITIS. 


Acute catarrhal bronchitis is one of the most frequent conditions for 
which the physician is called upon to prescribe in children. It occurs at 
all ages, from early infancy up to puberty. Its frequency, nowever, di- 
minishes steadily after the second year. The predisposition to acute 
bronchitis exists with the same constitutional conditions, and is acquired 
in the same manner as the predisposition to the acute catarrhal inflam- 
mations of the upper respiratory tract. (See Acute Rhinitis). Bronchitis is 
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very common in children who are suffering from rickets and malnutrition. 
It is much more frequent in the cold months, especially in the late winter 
and early spring, when theré are sudden atmospheric changes and high 
winds. i 

Bronchitis may be a primary or a secondary disease. The primary form 
is excited by cold, exposure with insufficient clothing in severe weather, 
wetting of the feet, or chilling of the surface in any manner. Under 
these conditions it, may occur alone, or be associated with or preceded 
by acute catarrh ‘of the nose, pharynx, or larynx. In rare cases it is 
caused by the inhalation of irritants. Bronchitis is an almost invariable 
accompaniment of measles and influenza. It is very common in pertussis, 
in scarlet and typhoid fevers and diphtheria, and may occur in any acute 
infectious disease; it also complicates pneumonia and pleurisy. The rela- 
tion of micro-organisms to the other etiological factors is the same as in 
the other acute catarrhs. (See Rhinitis). 

Lesions,— Acute catarrhal bronchitis is an inflammation of the mucous 
membrane of the bronchi. As a rule it is bilateral, both sides being 
involved to the same degree. Localized bronchitis is secondary to some 
other pathological process in the lungs, usually tuberculosis or pneumonia. 
In acute bronchitis only the larger tubes may be affected, this usually 
being complicated with inflammation of the trachea (ordinary tracheo- 
bronchitis) ; or, in addition, the process may extend to the medium-sized 
tubes (severe bronchitis); or, in infants especially, it may extend to the 
smallest tubes (capillary bronchitis).- In the last-mentioned form there 
are invariably changes in the zones of air vesicles surrounding the bron- 
chi, and these cases are therefore more properly classed as broncho-pneu- 
monia. In the first form the inflammation is superficial, and affects only 
the mucous membrane of the bronchi. In the second form it may involve 
the entire thickness of the bronchial wall, and in the third form it does so 
regularly. 

The pathological changes consist in congestion and swelling of the 
mucous membrane, desquamation of the epithelium, and an exudation of 
mucus and pus-cells. At autopsy the injection of the mucous membrane 
is usually distinct; pus and mucus line the walls of the larger bronchi, 
and by pressure ooze from the cut extremities of the smaller tubes. The 
chief lesion of the walls of the bronchi consists in an infiltration with leu- 
cocytes. In infants dying from bronchitis, the lungs are much more fre- 
quently emphysematous than collapsed. There is swelling of the lymph 
glands at the root of the lungs, which in most of the acute cases is slight, 
but in protracted cases, and after recurring attacks, may be quite marked. 

Symptoms.—It is convenient to consider separately the symptoms in 
infants and in older children. 

The bronchitis of infants.—1. The mild form (bronchitis of the larger 
tubes).—The onset is generally gradual, and the symptoms of bronchitis 
may be preceded by those of catarrh of the nose, pharynx, or larynx. The 
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change in the character of the cough, the slightly accelerated breathing, 
and a further rise in temperature, indicate an extension to the bronchi. 
The cough may be constant and severe, or very slight. ‘There is no ex- 
pectoration. The secretions are usually coughed up into the mouth or 
pharynx, and swallowed. This sometimes excites vomiting. At other 
times the mucus is coughed only into the trachea or larynx, and aspirated 
again into the lungs. The respirations are from 40 to 50 a minute, and 
often accompanied by a rattling sound, due to mucus in the large bron- 
chi or trachea. The general symptoms are not severe, and unless the in- 
fant is very young or very delicate no apprehension need be felt as to the 
outcome. ‘The temperature is generally from 100° to 102° F. for two or 
three days, then below 100° F. There are a moderate amount of restless- 
ness dependent upon the severity of the cough, usually anorexia, and 
sometimes vomiting and diarrhea. 

The physical signs in the first stage are dry, sonorous rales over the 

whole chest. A little later these give place to coarse mucous rales heard 
everywhere, but especially distinct between the scapule and in the infra- 
clavicular regions. On palpation there is usually a marked bronchial 
fremitus. Often there is not enough dyspnoea to cause recession of the 
soft parts of the chest. Unless the disease extends to the smaller bronchi 
and the air vesicles, the illness usually lasts about a week. Coarse rales 
in the chest may remain for some time after the symptoms have subsided, 
Relapses are exceedingly common. In a delicate or susceptible child, or in 
one whose surroundings are bad, one attack is likely to be followed by a 
succession of others, so that the child may not be really well until warm 
weather comes. The general health may suffer from the prolonged con- 
finement to the house, although the patient may never have been seri- 
ously ill. 

2. The severe form (bronchitis of the smaller tubes).—This differs 
from the preceding variety mainly in the greater severity of all its symp- 
toms. The onset may be like that just described, the severe symptoms not 
appearing until the patient has been sick two or three days, or they may 
be severe from the outset. If the latter, it is indistinguishable from 
broncho-pneumonia. There is cough, dyspncea, accelerated breathing, 
fever, and moderate, sometimes severe, prostration. The cough is tighter, 
and more frequently of a short, teasing character than severe and parox- 
ysmal. There is difficulty in nursing. Dyspncea may be quite marked 
and is shown by the active dilatation of the ale nasi and the recession of 
all the soft parts of the chest on inspiration. The respirations as a rule 
are from 50 to 80 a minute. The temperature for the first day or two is 
usually 101° or 102°, but it may be 103° or 104° F. So high a tempera- 
ture does not continue unless pneumonia develops. The prostration is in 
most cases more closely related to the dyspnoea and the rapidity of respi- 
ration than to the temperature. Often there is slight cyanosis. 
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In the beginning the chest is filled with sibilant and sonorous rdles, 
many of them of a musical character. In twelve or twenty-four hours 
these are replaced by moist .rdéles—coarse or fine, according as they are 
produced in the large or medium-sized tubes. There are often loud, 
‘wheezing rdles on expiration. The respiratory murmur is feeble; the 
resonance on percussion is normal or slightly exaggerated. As the case 
progresses toward recovery, the finer rales are the first to disappear. The 
rales are always best heard behind, but they are present all over the chest. 

At the onset of such a case it is impossible to say whether the disease 
will be limited to the medium-sized bronchi or will extend to the smallest 
bronchi and air vesicles. In young or very delicate infants, and during 
measles, it is very common for the disease to spread rapidly to the air vesi- 
cles. In other cases, usually in infants under six months old, there may 
develop attacks of respiratory failure or suffocation. These may occur ina 
severe case at any time, and, because of the infant’s inability to empty the 
tubes of secretion, the dyspncea steadily increases until the respiratory mus- 
cles are exhausted, the inspiratory force being too feeble to overcome the 
obstruction in the tubes. The symptoms which follow are usually ascribed 
to pulmonary collapse. I am, however, by no means certain that this is the 
correct explanation, for in autopsies made in such cases I have usually 
found the lungs to be the seat of acute emphysema. The clinical picture is 
a clear one. ‘here is no disposition to cough or cry; the pulse is feeble; 
the respiration very rapid, superficial, often irregular; the skin cyanotic, 
and often clammy. Finally, there may be added to the others signs of car- 
bonic-acid poisoning—dulness, apathy, and stupor. Such attacks may 
come on quite suddenly even in robust infants, and unless the treatment 
is energetic, even heroic, death often follows in a few hours, being fre- 
quently preceded by convulsions. 

The usual course of the disease in infants previously in good health 
is that the severe symptoms continue for two or three days only, after 
which the temperature falls to 100° or 100°5° F., and gradually becomes 
normal. The constitutional symptoms usually decline with the tempera- 
ture, and, except during the first thirty-six hours, they rarely give cause 
for anxiety. Recovery almost invariably occurs unless the disease ex- 
tends to the finer bronchi. 

Bronchitis is principally to be distinguished from broncho-pneumonia. 
The differential diagnosis is more fully considered under that disease. The 
most important points are that in pneumonia the temperature is higher 
and more prolonged, the prostration greater, the rales very often localized 
—being heard only behind, often over only one lung—the duration is 
more protracted, and all the symptoms are more severe. 

The bronchitis of older children.—This is not nearly so serious as in 
infants, because the same danger does not exist of extension of the inflam- 
mation to the finer bronchi and air cells. 
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1. The mild form.—This is very common. The constitutional symp- 
toms are slight, and often entirely absent after the first day. The patient 
is never sick enough to go to bed. The first symptoms are cough and 
soreness or a sense of oppression beneath the sternum. ‘The cough is 
always worse at night. It is at first tight, hard, and racking; later it is 
loose, and in children over five years old there is usually expectoration— 
first of white, frothy mucus, but after a few days it becomes more abun- 
dant, and of a yellow or yellowish-green colour, from the presence of pus. 
The physical signs are only coarse rales, at first dry, and later moist, but 
heard over both sides of the chest, in front and behind. ‘here may be 
some disturbance of digestion, anorexia, constipation, or diarrhwa. The 
usual duration of the attack is from one to two weeks. If the patient is 
not kept indoors the disease may pass into a subacute form, lasting for 
several weeks as a protracted “winter cough,” but without any other im- 
portant symptoms. 

2. The severe form.—The onset is abrupt, with fever, chill, pains in 
the back, headache, cough, and sometimes pain in the chest. There is a 
feeling of tightness or constriction beneath the sternum. The onset re- 

- sembles: that of pneumonia, except that the symptoms are less severe. 
The temperature for the first two or three days ranges between 100° and 
103° F. It is generally highest in the first twenty-four hours. The 
cough resembles that of the mild form, but it is usually more severe. 
The expectoration is more profuse, and occasionally, in the early stage, it 
may be streaked with blood. 

The coarse rales of the mild form are present, and in addition there 
are finer rdles—at first dry, and later moist—heard all over the chest. Fre- 
quently, wheezing rales are heard on expiration. The duration of the at- 
tack is ordinarily from two to three weeks, the patient being sick enough 
to be confined to bed for three or four days only. There is frequently 
a cough for some time after all physical signs have disappeared. Relapses 
are easily excited by any indiscretion before the patient has quite recovered. 

The prognosis in the primary cases is good, such almost invariably ter- 
minating in recovery, and very exceptionally passing into broncho-pneu- 
monia; but this not infrequently happens when the attack complicates 
measles or pertussis. 

Treatment of Bronchitis. Prophylaxis—To remove the predisposi- 
tion to bronchitis. the same means should be employed as those men- 
tioned in acute rhinitis. General measures also should be adopted to 
build up the health of delicate infants. Those with tuberculous ante- 
cedents, and those who are especially prone to pulmonary disease, should 
if possible spend the winter in a warm climate. In all such patients 
the systematic administration of cod-liver oil should be continued 
throughout every cold season. The sleeping apartments of susceptible 
infants should not be too cold—never below 60° F.—but they should be 
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well ventilated, best by an open fire. Such children shauld sleep in flan- 
nel night clothes, care being taken to see that the feet are always warm. 
While bronchitis of the large*tubes is not per se a serious disease, it may 
become so by extension to the smaller tubes. It is consequently very im- 
portant in infants and young children that these apparently mild attacks 
should not be neglected. 

General management.—Every young child who has an acute catarrh of 
the nose, pharynx, larynx, or bronchi should be kept indoors. In every 
such catarrh accompanied by fever the child should be kept in bed while 
the fever lasts, even if the temperature does not go above 100°5° F., and is 
accompanied by no other constitutional symptoms. In infants and young 
children, many cases of bronchitis result from an extension of an acute 
rhinitis or laryngitis, hence this precaution is of more importance than 
everything else-in preventing the extension downward of a catarrhal in- 
flammation. <A very large number of the cases will recover promptly when 
no other treatment is employed than to keep the child in bed. The tem- 
perature of the room should be about 70° or 72° F. It should be well 
ventilated and frequently aired, the child being removed to another-room 
while this is done. Infants should not be allowed to lie for hours in the 
same position as there is a great advantage in changing from the crib to 
the nurse’s arms. Careful attention should be given to feeding and to 
the condition of the bowels. A cathartic, preferably castor oil, should 
be administered at the outset. Distention of the stomach and bowels 
with gas adds greatly to the discomfort of the patient, and may cause 
serious symptoms. 

Abortive measures are rarely successful, for, by the time the physician 
is summoned, the disease is generally so well established that they are 
futile. Mild cases may sometimes be cut short by a hot foot-bath, free 
catharsis, and diaphoresis, especially by the use of one or two doses of 
phenacetine and Dover’s powder (phenacetine two grains, Dover’s pow- 
der one grain, to a child of three years). 

Local applications.—Poultices are objectionable on account of their 
weight and the difficulty in getting them properly applied. For infants 
the oiled-silk jacket (page 61) is decidedly preferable. This should be 
applied in the beginning, and may be worn throughout the attack. It ac- 
complishes all that a poultice does, with much less disturbance to the 
patient. Counter-irritation is very valuable. In infants the best results 
are obtained by the frequent use of a mustard paste (page 54). It should 
be large enough to envelop the chest, and covered by a towel, so as not to 
soil the oiled-silk jacket or the clothing. The paste is removed as soon as 
the skin is thoroughly reddened, which will be in from five to ten min- 
utes, according to the strength of the mustard and the condition of the 
child’s skin. The skin should then be powdered and the oiled-silk jacket 
again pinned snugly about the chest. This may be repeated, according to _ 
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indications, from two to eight times a day. If properly used, it may be 
continued for a week without causing any soreness of the skin. 

Inhalations.—The value of these is not sufficiently appreciated. ‘They 
may in the great majority of cases take the place of the administration of 
drugs by the mouth, a very great advantage in infants. They may be 
used by means of the croup kettle or vapourizer (pages 60 and 61), the 
child always being placed in a tent. In the early part of the disease 
relaxing inhalations, like simple watery vapour or lime-water, may be 
used. Later turpentine, creosote, terebene, or eucalyptol may be added. 
Of these, creosote has given me the most satisfaction. Inhalations are 
to be used for ten or fifteen minutes from four to twelve times a day. 

Expectorants.—In infancy this class of drugs may usually be advan- 
tageously dispensed with. For older children the relaxing expectorants, 
especially antimony and ipecac in combination, may be used in the first 
stage. When the secretion is more abundant, either the alkaline or the 
stimulating expectorants may be given. Of the former, the best are liquor 
potasse, citrate of potassium, and muriate of ammonia; of the latter, creo- 
sote, turpentine, terebene, and squills. Small, frequently repeated doses 
usually give the best results. 

Opium.—This should be given very cautiously to young infants, as it 
is capable of doing great harm. The dry, harassing cough of the early 
stage sometimes yields to nothing so quickly as to small doses of Dover’s 
powder (e. g., one tenth of a grain every two hours to a child of one year). 
In the case of infants, late in the disease, and especially in severe cases, 
opium should be withheld altogether. It disturbs the stomach, consti- 
pates the bowels, and, most of all, it greatly depresses the respiration. 

Emetics may sometimes be used with advantage when the secretion is 
very abundant and the cough feeble, but they should be avoided with weak 
pulse, great prostration, and slight stupor. Syrup of ipecac is the best 
emetic under these conditions. 

Cardiac stimulants.—These are required in most of the severe cases. 
The best is alcohol. It should be begun as soon as indicated by weak 
pulse and general prostration. For a child a year old, half an ounce of 
brandy, diluted with from six to eight parts of water, may be given in 
each twenty-four hours, in small doses at short intervals. 

Respiratory stiumulants—The most valuable drugs are strychnine 
and atropine. ‘Po an infant of six months 74> grain of strychnine and 
qzo0 grain of atropine may be given every two hours. For a short time 
twice these doses may be used. They are needed only in the most severe 
cases, and may be used in combination or alternately. An important re- 
spiratory stimulant is counter-irritation over the entire body by the mus- 
tard paste or hot mustard bath. 

The management of mild cases in infants—In the great majority of 
cases the disease is self-limited, tending to spontaneous recovery. Often 
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no treatment is needed, except the hygienic measures. mentioned. An 
oiled-silk jacket should be applied. If the cough is excessive, inhalations 
of creosote or turpentine threé or four times a day may be used, or small 
doses of Dover’s powder or phenacetine. The oppression which often 
comes on toward evening may be relieved by a mustard paste at bedtime. 
Stimulants are not required. All other drugs may be advantageously 
omitted, but during convalescence cod-liver oil should be given. 

The management of severe cases in infants.—These must be treated 
very much like cases of broncho-pneumonia. he temperature is rarely 
high enough to require interference, but the chief danger is due to the 
inability of the child to get rid of the secretion by the cough. In my 
experience the two most valuable means of treatment have been the use 
of inhalations and counter-irritation. The former should be repeated for 
ten or fifteen minutes every two hours, and for a short period may often 
be given with advantage every hour. Early in the disease, vapour of 
plain water or limewater may be used; later, creosote is best. Counter- 
irritation by the mustard paste should be repeated every three hours, 
and the oiled-silk jacket worn continuously. Alcoholic stimulants are 
usually needed in delicate children, and in secondary bronchitis accom- 
panying the infectious diseases. In most of the cases the medication 
should consist only of cardiac and respiratory stimulants. In strong chil- 
dren the occasional use of an emetic at bedtime is admissible. 

Attacks of suffocation and respiratory failure-—The indications here 
are to get as much blood as possible to the surface and to the extremities, 
in order to relieve the overloaded right heart, and to compel the child to 
make full and deep inspiratory efforts. One plan of treatment is to 
induce frequent crying by flagellation or spanking, this being kept up for 
several hours. Another is to use alternately hot and cold douches to the 
chest until some reaction is obtained, and then to follow up this by the 
occasional use, for a few moments, of a very hot bath (110° F.). Both 
these means, but especially the first mentioned, are of great value, as I 
have had abundant opportunity to verify. Other useful measures are 
the hot mustard bath, the hot mustard pack applied to the entire body, 
and dry cups. In conjunction with the above means, both heart and res- . 
piratory stimulants should be given in full doses. If possible, oxygen 
should be administered. As these symptoms are liable to recur every few 
hours for a day or two, a repetition of the treatment will be needed, and 
if possible the physician should remain with the patient. 

If a young infant can be tided over these critical attacks, recovery is 
probable. After this danger is past, the treatment previously indicated 
may be pursued. The use of expectorants, particularly the composite 
cough mixtures containing opium, can not be too strongly condemned 
in all severe cases of infantile bronchitis. 

The management of cases in older children —In the non-febrile cases 
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confinement in bed is unnecessary, but children should be kept indoors. 
In the early stage, with hard, dry cough, one of the best remedies 1s brown 
mixture (the mistura glycyrrhize composita of the U.S. P.). It will 
be found advantageous in most cases to have the formula made up with 
one half the usual amount of opium. When the cough is especially hard 
and dry, a single inhalation may be used at bedtime. In the second stage, 
muriate of ammonia may be added to the mixture; or terebene, two or 
three drops upon sugar, may be given four or five times a day. Inhala- 
tions of creosote or turpentine should be used. 

In the more severe cases the patients should be kept in bed and coun- 
ter-irritation to the chest employed. In the beginning the liquor am- 
moniz acetatis and spiritus etheris nitrosi may be given for their effect 
upon the skin and kidneys. For the general discomfort, pain, headache, 
etc., nothing is better than phenacetine and Dover’s powder (two grains 
of the former to one half grain of the latter to a child of five years), 
repeated every three to six hours. Heroin is a valuable remedy for the 
relief of troublesome cough, but should be used with caution; not more 
than gr. ¢y should be given every three hours to a child of five. All 
patients should be kept in bed as long as the temperature is above normal. 

The protracted cough of convalescence-—It often happens, both in 
infants and in older children, that after all physical signs and constitu- 
tional symptoms have disappeared, a cough continues sometimes for weeks. 
Expectoration is scanty, or is wanting altogether ; the cough is hard, dry, 
often paroxysmal, and in some cases occurs at night only. For this con- 
dition the best remedies are quinine, cod-liver oil, and creosote. The last 
named may easily be given to young infants as well as to older children, in 
combination with liquid beef peptonoids.* It may be also used in pill form 
or by inhalation. These measures may be tried alternately or in combina- 
tion. Where they are not effective a change of climate should be advised. 


FIBRINOUS BRONCHITIS (BRONCHIAL CROUP). 


Fibrinous brouchitis is seen in diphtheria, usually as an extension from 
the larynx or trachea. ‘There is, however, another form of bronchitis 
attended by a fibrinous exudate, which occurs as a primary disease. This 
is very rare in children. Weil has, however, collected twenty cases of the 
primary form. The etiology is obscure. It is seen at all ages, from in- 
fancy up to puberty, and it may be either acute or chronic. From the cases 
thus far reported it would appear that the acute form is relatively more 
common in children than in adults. The disease may be confined to cer- 
tain branches of the bronchial tree, or it may.affect all the bronchi, even 
to the minute subdivisions. The fibrinous membrane is found loose in 


* A preparation put up by the Arlington Chemical Company, and a very palatable 
way of giving creosote. 
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the tubes or adherent. There are generally associated, other pulmonary 
changes, such as emphysema, areas of atelectasis or of broncho-pneumonia. 

The acute form somewhat resembles ordinary catarrhal bronchitis. 
The diagnostic features are the severity of the dyspnoea and the expectora- 
tion of tube casts from the larger bronchi, or elongated cylinders from 
the smaller ones, the former resembling macaroni, the latter vermicelli. 
The expectorated masses are often in balls or plugs, and their peculiar 
character is not recognised until they are placed in water. The casts 
are dissolved by alkalies, especially by lime-water. After theexpulsion of a 
large cast, improvement in all the symptoms occurs. These, however, 
return as the exudate reappears. The ordinary duration of acute cases 
is from one to three weeks. 

In the chronic form there are no constitutional symptoms, but only 
dyspnea and cough, often recurring in paroxysms, with the expectoration 
of fibrinous casts. The patient may have these attacks at intervals of a 
few days or weeks, extending over a period of months, or even years. 
There are no characteristic physical signs. The diagnosis rests upon the 
peculiar character of the expectoration. The prognosis in acute cases is 
unfavourable, the mortality being 75 per cent (Weil). Chronic cases are 
not dangerous to life. 

Treatment.—This is quite unsatisfactory. To loosen the membrane and 
facilitate its expulsion, the most efficient means are inhalations of the 
vapour of limewater and the internal administration of pilocarpine. Oc- 
casionally emetics are of value. Improvement in some of the chronic 
cases has resulted from the use of iodide of potassium. 


CHRONIC BRONCHITIS. 


Chronic bronchitis is not a common disease in children, particularly 
in young children, one reason being that chronic emphysema, so fre- 
quently an associated condition in adults, is rare in early life. Chronic 
bronchitis always accompanies chronic pulmonary tuberculosis and chronic 
interstitial pneumonia, with or without the occurrence of bronchiectasis. 
It is seen in chronic cardiac disease, especially with lesions of the mitral 
valve. It may occur as a late symptom of hereditary syphilis. Excluding 
the varieties mentioned, it usually follows attacks of acute bronchitis, the 
process becoming chronic because of the patient’s constitutional condition 
or his unhygienic surroundings. The acute attack may be primary, but it 
often follows measles and whooping-cough. Rickets, general malnutrition, 
and lymphatism are the constitutional conditions in which acute bronchitis 
is most likely to pass into the chronic form. Deformities of the chest, 
the result either of rickets or of Pott’s disease, are occasionally a cause. 

Symptoms.—The only constant symptom is cough, which is persistent, 
obstinate, and nearly always worse at night or early in the morning. It 
often occurs in paroxysms strongly suggestive of pertussis. Expectora- 
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tion is not generally abundant, but in older children it is usually present, 
and in a few cases it is profuse. A copious morning expectoration of 
fetid pus or muco-pus indicates bronchiectasis. There is no fever, little 
or no dyspnoea, and although the patients are thin they are not emaci- 
ated, and in many cases the general health is not much affected. ‘There 
may be coarse mucous rales, or no physical signs whatever. The dura- 
tion of the disease is indefinite, depending upon the cause. All these 
patients are better in summer and worse in winter, and suffer frequently 
from exacerbations of acute or subacute bronchitis. 

The diagnosis is to be made mainly from pertussis and tuberculosis. 
From mild attacks of pertussis the diagnosis may be impossible except by 
the course of the disease. Tuberculosis may be suspected if the thermom- 
eter shows regularly a slight evening rise of temperature, if there is much 
anemia, and steady loss of flesh. A positive diagnosis can be made only 
by the discovery of tubercle bacilli in the sputum. 

Treatment.—The first indication is to treat the primary disease. In 
cardiac cases digitalis is the best remedy, and all sedatives are to be 
avoided. Attention should be directed to the general condition—rickets, 
malnutrition, and lymphatism each receiving its appropriate treatment. 
In most cases a general tonic plan of treatment is best, particularly the 
continuous use of cod-liver oil. In many cases a change of climate is the 
only thing which is really curative. For the relief of cough, opiates are 
to be avoided as much as possible. The main reliance should be upon 
potassium iodide, heroin, creosote and terebene, the last two being given 
both by mouth and by inhalation. 


REFLEX COUGH—NERVOUS COUGH. 


Strictly speaking, all cough is reflex and of nervous origin. The term 
“reflex cough ” is, however, commonly used to denote that which occurs 
without any evidence of disease in the larynx, trachea, bronchi, lungs, or 
pleura. On account of the close connection through the vagus and its 
branches between the mouth, ear, throat, stomach, and thoracic organs, 
it is possible for cough to be produced by many forms of irritation in 
these organs or cavities. Clinically, the following varieties of nervous 
cough are observed: 

1. That dependent upon rhino-pharyngeal irritation. This is the 
most frequent form, and is sometimes caused by an elongated uvula, 
but is usually due to adenoid growths of the pharynx, though enlarge- 
ment of all the lymphoid tissues of the neighborhood no doubt have a 
part. The cough is generally excited by an accumulation of mucus in 
the posterior pharynx, and is dry, tickling, or hemming in character. 
It occurs chiefly at night and in some patients only then; it may begin 
soon after the child falls asleep and continue the greater part of the 
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night, often for months, especially in the cold season. Formerly, such 
coughs were often ascribed to disorders of digestion, to dentition, to 
inflammation of the ears, ete. 

2. Cardiac cough. This is usually associated with mitral disease, 
and is due to pulmonary congestion. The cough is dry, hard, and often 
severe. 

3. The variety which occurs usually about the time of puberty, and 
often associated with anemia, chorea, or spinal irritation. It is a short, 
hacking, or teasing cough, sometimes very distressing, and it seems to 
be a manifestation of extreme nervous irritability. 

4. The periodical night cough, which is generally ascribed to irrita- 
tion of the vagus or its branches by enlarged, sometimes caseous, lymph 
nodes of the tracheo-bronchial group. This often occurs in severe 
paroxysms, the character of which is very much like pertussis. The 
attacks are apt to come on about the middle of the night and last for 
several hours. Vomiting is rare. The cough may recur regularly every 
night for months. On account of the loss of sleep the patient’s general 
health may be considerably undermined. 

5. A very similar cough may occur in connection with abscesses in 
the posterior mediastinum due to Pott’s disease. 

Symptoms and Diagnosis.—These cases are not common in infants, 
but are quite frequent in older children. In nearly all the varieties 
the cough is worse at night, and in many it may be confined to that 
time. The influence of habit is often seen, the attacks coming on regu- 
larly at certain periods. The general health may not be affected, except 
from the disturbance of sleep. The diagnosis between the different 
forms is often very difficult. The precise cause in a given case is discov- 
ered only by a careful examination of the ear, nose, pharynx, heart, stom- 
ach, lungs, and a consideration of the patient’s general condition. The 
existence of enlarged or tuberculous bronchial glands may be suspected in 
patients of tuberculous antecedents, in those who have previously suffered 
from measles, pertussis, or repeated attacks of bronchitis, and when the 
cough is very severe and paroxysmal. A similar group of symptoms may 
exist with abscesses from Pott’s disease. In either of these conditions 
there may be attacks of suffocation. 

Treatment.—Opium and expectorants are not indicated, and inhala- 
tions are of little value. The only successful treatment is that which is 
directed to the cause of the disease. If no cause can be found, and the 
cough appears to be of purely nervous origin, the best results follow the 
use of the bromides or the administration of antipyrine at bedtime. 


ASTHMA. 


Asthma may be defined as a vaso-motor neurosis of the respiratory 
tract. It is characterized by attacks of severe spasmodic dyspnoea, which 
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may be preceded, accompanied, or followed by bronchial catarrh of greater 
or less severity. In the asthmatic attacks of infancy the catarrhal ele- 
ment is very prominent, and these cases present quite a different clinical 
picture from the disease as seen in older children, which differs in no 
essential points from the asthma of adults. 

Writers differ very much in their statements regarding the frequency 
of asthma in early life, mainly because of a want of agreement in re- 
gard to what shall be included under this term. The asthmatic attacks 
of infants are considered by some as a stage of bronchitis, by others as 
distinct from that disease. Typical attacks resembling those of adult life 
are rare in children, and extremely so before the seventh year. How- 
ever, of 225 cases of asthma reported by Hyde Salter, the disease began 
before the tenth year in nearly one third the number. 

Etiology.— The general or constitutional causes are the same in chil- 
dren as in adults. Asthma may be hereditary. It occurs especially in 
children whose antecedents have suffered from gout or from other neu- 
roses. The local cause may be any form of irritation in the nose or 
pharynx—hypertrophic rhinitis, adenoid growths of the pharynx, hyper- 
trophied tonsils, or elongated uvula—or in the bronchial mucous mem- 
brane, as a result of previous attacks of acute bronchitis. It is probable 
that it may also be caused by the irritation of enlarged bronchial glands. 
In susceptible persons a paroxysm may be excited by cold or damp air, 
indigestion; constipation, or the inhalation of various irritating sub- 
stances, such as dust, the pollen of certain plants, etc. First attacks of 
asthma in children are apt to follow bronchitis. 

Symptoms.—F our quite distinct clinical types of asthma are seen in 
children: (1.) Cases which in their onset simulate attacks of capillary 
bronchitis. (2.) Those in which asthmatic symptoms follow an attack of 
bronchitis, continuing for weeks or months, but not necessarily recur- 
ring. (3.) Hay fever, or the periodical form which occurs every summer. 
(4.) That which resembles the ordinary adult asthma, with the nervous 
element predominating. The prominence of the catarrhal symptoms is 
characteristic of all asthma in children, the first two varieties mentioned 
being peculiar to early life. 

Attacks resembling capillary bronchitis—These cases are rare, but 
may be seen even in infants. The onset is sudden, with moderate fever, 
incessant cough, severe dyspncea, and sometimes symptoms of suffocation 
—cyanosis, prostration, and cold extremities. The chest is filled with 
sonorous, sibilant, and soon with subcrepitant rales. Instead of running 
the usual course of bronchitis of the finer tubes, the symptoms may pass 
away very rapidly, and in forty-eight, sometimes in twenty-four hours 
the patient may be quite well. It is only by the course of the disease and 
by recurring attacks that their true nature can be recognised. In infants 
this form of asthma may be fatal. 
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Cases following attacks of bronchitis—Catarrhal asthma.—This form is 
not uncommon, though it is frequently designated by some other term than 
asthma—sometimes as spasmodic bronchitis, or catarrhal spasm of the bron- 
chi. ‘The symptoms are, however, indistinguishable from asthma, and 
they evidently belong in the same category. ‘This form is usually seen in 
infants, being rare after the third year. Many of the patients are rachitic; 
others have large tonsils, or adenoid growths of the pharynx; while in 
still others there is every reason to suspect the presence of large bronchial 
glands. Usually there is nothing peculiar about the antecedent bronchitis ; 
in most cases it is not especially severe, and is limited to the larger tubes. 
The febrile symptoms subside in a few days, but the cough continues, 
as do also the dyspnoea and wheezing. When the symptoms are fairly 
established they are very uniform and characteristic. The respiration is 
accelerated, usually to 50 or 60, sometimes to 70 or 80,a minute. The 
temperature from time to time may be very slightly elevated, or it may 
remain normal. The respiration is noisy, laboured, and accompanied by 
distinct wheezing. 

On auscultation, there is prolonged expiration accompanied by loud, 
wheezing rales, either sonorous, sibilant, or musical, and occasionally 
moist rales are heard. In cases which have lasted some time a moderate 
amount of emphysema can be inferred from prominence of the infra- 
clavicular regions, and exaggerated resonance over the chest in front. 

These symptoms and signs may continue for three or four weeks only, 
and gradually wear off, or they may last as many months—if they begin in 
the winter or spring, often continuing until the middle of the summer. 
While they are constantly present, they vary in intensity from time to time, 
being usually much worse at night. The symptoms are always increased 
by exposure to a cold, damp atmosphere, by any fresh accession of bron- 
chitis, and often by trivial digestive disturbances. The usual duration 
of the cases I have seen has been two to six weeks. The cough is not 
usually severe, and expectoration in most cases is absent. The general 
health is often but little affected. With recovery from the asthmatic 
symptoms the emphysema usually disappears gradually, although I have 
seen one severe case in which it persisted. 

What proportion of these children afterward develop ordinary asthma, 
from personal experience I am unable to say. Some undoubtedly do, but 
in others which I have been able to follow, recovery has seemed to be 
permanent. This would appear more likely in those cases closely associ- 
ated with rickets, or with other causes which disappear spontaneously 
with time or as a result of treatment. 

Hay fever.—This is very rare before the seventh, and but few well- 
marked cases are seen before the tenth year. In its clinical aspects it does 
not differ essentially from the disease as seen in adults, except possibly 
by the greater prominence of the bronchial catarrh. 
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Ordinary attacks of the adult type-—These usually occur at inter- 
vals of a few weeks or months, depending upon the nature of the exciting 
cause. The beginning is usually at night, with dyspnoea, a short, dry 
cough, and loud, wheezing respiration. Deep recession of the soft parts 
of the chest is seen, as in laryngeal stenosis. There is prolonged ex- 
piration, accompanied by loud, sonorous, sibilant and wheezing rales, and 
the vesicular murmur is very feeble. Later, moist rales may be heard. 
After many attacks emphysema is present. This occurs more rapidly than 
in adults, and may be extreme, giving rise in marked cases to serious 
thoracic deformity. On account of the loss of sleep and interference with 
nutrition, the general health may become seriously impaired. 

Diagnosis.—Typical attacks of asthma are easily recognised. Some of 
the catarrhal forms seen in infancy, however, present great difficulty, and 
a positive diagnosis may be impossible except by the progress of the case. 

Prognosis.— This is best in the cases of catarrhal asthma in infants, 
and in older patients when it depends upon some local cause which can 
be removed, as when the disease is due to reflex nasal or pharyngeal irrita- 
tion. In the majority of other cases, asthma is likely to become chronic 
unless the child is removed to some climate in which the attacks do not 
occur. The younger the child, the shorter the duration of the disease, 
and the less marked the hereditary tendency, the better the prognosis. 

Treatment.—The nose and the rhino-pharynx should be carefully 
examined in every case of asthma, and any pathological condition there 
present should receive attention as the first step in the treatment. Spe- 
cial importance, in children, should be attached to the removal of ade- 
noid growths of the pharynx. During attacks, the best means of reliev- — 
ing the symptoms is the inhalation of fumes of nitre paper or stramoni- 
um leaves. Most of the proprietary remedies (Papier de Fruneau, Him- 
rod’s cure, and Kidder’s pastilles) contain these ingredients. The two 
preparations last mentioned are by most children particularly well toler- 
ated. The sleeping room may be filled with the fumes of these sub- 
stances, or the child may be placed in a tent into which the fumes are 
introduced. Emetics should be employed when the attack is brought 
on by indigestion. Lobelia is the most satisfactory remedy for this pur- 
pose. To prevent the recurrence of night attacks, nothing in my experi- 
ence has been so valuable as a full dose of antipyrine at bedtime—four 
grains at five years and six grains at ten years. Between the attacks the 
main reliance should be upon the syrup of hydriodic acid and potassium 
iodide, which are to be given for a Jong time in moderate doses. Tonics 
are to be used in nearly all cases. Those especially valuable in asthmatic 
patients are cinchonidia and arsenic. 

In the cases of catarrhal asthma following bronchitis, expectorants 
and ordinary cough remedies are useless. Cod-liver oil and the iodide of 
potassium are valuable in some of the cases. Others are greatly relieved 
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by the regular use of creosote inhalations several times a day, with a 
nightly dose of antipyrine. The fumes of nitre and stramonium often 
afford no relief, and sometimes the cases are made distinctly worse by 
them. The best of all measures is to send the child at once to a warm, 
dry climate. 

For all children who have had repeated attacks, whether in the form 
of hay fever or the ordinary variety, the most important thing is removal 
to a place where they do not have the disease, and a residence there long 
enough to break up the tendency to recurrence. This will usually require 
at least three or four years. The region best suited to most asthmatics is 
one which is high, dry, and moderately warm. Patients often suffer less 
in cities than in the country. If taken early, asthma in children is fre- 
quently curable by these means; if neglected, the disease is almost sure 
to continue until adult life. 


CHAPTER IV. 
DISEASES OF THE LUNGS.—(Continued.) 


PNEUMONIA. 


IN early life the lungs are more frequently the seat of organic disease 
than any other organs in the body. Pneumonia is very common as a pri- 
mary disease, and ranks first as a complication of the various forms of 
acute infectious disease of children. It is one of the most important 
factors in the mortality of infancy and childhood (page 41). 

Cases of acute pneumonia are divided, from an anatomical point of 
view, into two principal groups: (1.) Broncho-pneumonia, also known as 
catarrhal and as lobular pneumonia. (2.) Lobar pneumonia, also known 
as croupous and as fibrinous pneumonia. These differ from each other 
as to the products of inflammation, the distribution of the disease in the 
lung,,and somewhat as to the parts involved and the nature of the changes 
in them. 

In broncho-pneumonia the large bronchi are the seat of a superficial 
inflammation, while in those of small size the entire bronchial wall is 
affected ; the exudation into the air vesicles is mainly cellular, being 
made up of epithelial cells, leucocytes, and red blood-cells (Fig. 86), 
fibrin being either absent, or present only in small amount. In many 
cases there are marked changes both in the alveolar septa and in the in- 
terstitial tissue of the lung; resolution is often imperfect, and there is a 
strong tendency of the inflammation to pass into a chronic form, in- 
volving the connective-tissue framework of the lung. The lesion is 
widely and often irregularity distributed, usually being most marked in 
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the vicinity of the small bronchi from which the inflammation spreads, 
and in the most superficial lobules of the lung. 

In lobar pneumonia, bronchitis, when present, is usually superficial, 
the walls of the bronchi being very slightly or not at all affected; the 
same is true of the alveolar septa. The principal product of the inflam- 
mation is fibrin (Fig. 87), which fills the alveoli and the terminal bron- 
chi, the cells being relatively few and chiefly leucocytes. The process is 
usually sharply circumscribed, involving an entire lobe or a part of a lobe. 
In most cases it clears up rapidly and completely, there being but little 
tendency to involve the framework of the lung in a chronic process. 

While in typical cases the two forms of inflammation are quite dis- 
tinct, there are seen many intermediate forms which partake of the char- 
acters of both, and one may be in doubt, even after a microscopical ex- 
amination, into which group to place a case. It not infrequently happens 


Fic. 86.—Broncho-pneumonia. The picture shows at its centre one entire air vesicle, and at its 
margin parts of four or five other vesicles; they are filled with large epithelial cells having 
small nuclei. There are also seen leucocytes with intensely black nuclei and narrow proto- 

lasm. Between the cells is a finely granular material, which is the exudation fluid coagu- 
ated during the hardening process. The alveolar septa are somewhat infiltrated.—From 
Karg and Schmorl. 


that both varieties of pneumonia are present in different parts of the 
same lung or in both lungs at the same time. These mixed forms are 


especially frequent during the second and third years; but during the 
first year, and after the third, the types are usually well marked. 
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The following table shows the relative frequency of lobar and broncho- 
pneumonia in three hundred and seventy cases,* nearly all taken from 


Fre. 87.—Lobar pneumonia. In the air vesicle shown in the picture there is a firm, close net- 
work of fibrin, in the meshes of which are leucocytes. At the lower part the exudation has 
contracted away from the wall in consequence of the process of hardening.—From Karg 
and Schmor)l. $ 


one institution (New York Infant Asylum). There are included all the 
cases of acute primary pneumonia occurring during a period of seven 
years : 


Under six months, broncho-pneumonia, 73 cases; lobar pneumonia, 11 cases. 


Six totwelve <“ as 96 - s 20 
Second year, & (Be . 2 400 
Third “ “ 19 6c 6“ “ 293 “ 
Fourth 73 “ 0 “i “6 “ 6 “ 
Totals, Ss 261 “ ie 109“ 


Thus it will be seen that, of the cases of acute pneumonia occurring 
during the first two years, 25 per cent were lobar and 75 per cent were 


broncho-pneumonia. 
When we come to a consideration of the micro-organisms with which 


the different forms of pneumonia are associated, we find that they do not 


* The division was here made according to the predominant clinical or pathological 
features. Most of the doubtful cases were classed as broncho-pneumonia. 
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correspond to the anatomical varieties. Lobar pneumonia is regularly 
associated with the presence of the pneumococcus (micrococcus lanceo- 
latus), which is frequently found pure. In broncho-pneumonia no single 
form is regularly present. In the primary cases the pneumococcus is most 
frequently found, and in many cases it is alone. In the secondary cases 
there is almost always mixed infection. In measles and diphtheria the 
streptococcus is usually present, such cases being generally of a very 
severe type. In other secondary cases there is found the staphylococcus, 
and sometimes Friedlinder’s bacillus. Each of these varieties of bacteria 
may be found alone, but they are often associated, and with any of them 
may be found the pneumococcus, or other specific germs, most frequently 
the bacillus of influenza, diphtheria, or tuberculosis. 

Why the same cause—the pneumococcus—in one case produces bron- 
cho-pneumonia and in another lobar pneumonia, is in part owing to 
the difference in the structure of the lung at the different ages—that 
of infancy being more bronchial, and that of older children more ves- 
icular. Another reason is to be found in the constitution of the pa- 
tient: in the very young and in feeble and delicate children, the pro- 
cess tends to become diffuse and the products are chiefly cellular; in 
those who are older and more vigorous it is likely to be circumscribed, 
with fibrin as its chief product; in the intermediate ages and interme- 
diate conditions the types are often mingled. 

Etiologically as well as clinically, lobar pneumonia is a single disease, 
usually running a regular self-limited course. Broncho-pneumonia, on 
the other hand, inckides a number of quite distinct diseases, which are 
not only etiologically but clinically different. Sometimes when it is due 
to the pneumococcus it has more features in common with lobar pneu- 
monia than with cases of broncho-pneumonia due to another kind of 
infection, such as the streptococcus. 

The immediate source of infection of the lungs is the mouth, the 
nose, or the pharynx. All the forms of bacteria found in pnetimonia are 
found in these cavities, some of them constantly, others only at certain 
times, especially during an attack of any of the acute infectious diseases. 
What part direct contagion plays in the spread of pneumonia can not be 
settled without fuller data than at present exist. There seems to be no 
doubt, from clinical observations alone, that the secondary forms, espe- 
cially those complicating measles and diphtheria, are sometimes com- 
municated in this way. This is probably not often true of primary cases 
except in hospitals for infants where the rapid development of case after 
case in the same ward can not be well explained on any other hypothesis. 

The different forms of pneumonia which will be considered are: (1) 
Acute broncho-pneumonia. (2) Acute fibrinous pneumonia. (3) Acute 
pleuro-pneumonia. (4) Hypostatic pneumonia. (5) Chronic brencho- 
pneumonia. 
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Tuberculous broncho-pneumonia will be discussed in noe chapter de- 
voted to Tuberculosis. 


ACUTE BRONCHO-PNEUMONIA. 
Synonyms: Catarrhal pneumonia, Jobular pneumonia, capillary bronchitis. 


This is essentially the pneumonia of infancy. Under two years, the 
great majority of the cases of primary pneumonia are of this variety, and 
throughout childhood nearly all the cases of secondary pneumonia. The 
term broncho-pneumonia describes a lesion rather than a disease, several 
quite distinct forms of infection being included under this head. Its mor- 
tality is high, because of the tender age of the patients in which the pri- 
mary cases occur, and also because when secondary it complicates the 
most severe forms of the acute infectious diseases of children. 

Etiology.— 4ge.—The 426 cases of broncho-pneumonia of which I 
have notes occurred as follows: 
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After four years broncho-pneumonia is very infrequent as a primary 
disease, although it is seen throughout childhood as a complication of the 
infectious diseases. 

Sex.—In the primary cases males are more frequently affected than 
females, the proportion being five to four. In the secondary cases the 
sexes are about equally affected. 

Season.—Of the cases referred to, 38 per cent occurred during the win- 
ter months, 31 per cent during the spring, 13 per cent during the sum- 
mer, and 18 per cent during the autumn. While, therefore, nearly 70 per 
cent of the cases occurred in the cold months, broncho-pneumonia is seen 
throughout the year. 

Previous condition.—Broncho-pneumonia affects all classes, but is 
most frequent in children having poor hygienic surroundings, especially 
in inmates of institutions, and in those previously debilitated by constitu- 
tional or local disease. In 246 consecutive cases of primary pneumonia, 
110 were in good condition prior to the attack, and 126 were delicate, 
rachitic, or syphilitic. 

Previous disease-—The following table gives a good idea of the condi- 
tions with which acute broncho-pneumonia is most frequently seen; 443 
cases were classed as follows: 
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A large number of the patients had previously suffered from one or 
more attacks of bronchitis, and fifteen previously had broncho-pneumonia. 

As an exciting cause, exposure to cold must still be classed among the 
potent factors of primary pneumonia. 

Bacteriology.—Much light has already been thrown upon broncho- 
pneumonia by bacteriology, but many points still remain to be settled. 

In 1892 Netter published a report upon 42 cases. He did not sepa- 
rate the primary and secondary cases. Of 25 cases in which but one 
form of bacteria was found, the pneumococcus was present in 10, the 
streptococcus in 8, the staphylococcus in 5, and Friedlander’s bacillus in 
2. In the 17 cases of mixed infection, the streptococcus was present in 
15, the pneumococcus in 9, the staphylococcus in 8, and Friedlander’s 
bacillus in 4. 

In 1897 Pearce (Boston) published a report upon 82 cases of bron- 
cho-pneumonia complicating various infectious diseases: 62 were asso- 
ciated with diphtheria alone; 9 with diphtheria and scarlet fever; 2 
with diphtheria and measles; 9 with scarlet fever alone. In the 73 
diphtheria cases the Klebs-Loeffler bacillus was present in 63, and in 17 
it occurred alone. The streptococcus was present in 38 cases, 27 of these 
being in diphtheria uncomplicated by scarlet fever or measles, and 
in 7 of these it was the only organism found. The staphylococcus 
aureus was present in 26 cases, but never alone. It is surprising that 
the pneumococcus was present in but 8 cases, 5 of these being scarlet 
fever. 

Dr. Martha Wollstein has studied bacteriologically one hundred cases 
of broncho-pneumonia. Most of these were under my personal observa- 
tion in the wards of the Babies’ Hospital. Her results have been pub- 
lished in the Journal of Experimental Medicine, vol. vi, 1904. All of 
these children were under three years old; in 33 the pneumonia was pri- 
mary and in 67 secondary. Of the latter, 25 complicated tuberculosis, 
19 marasmus, 5 diphtheria, 3 measles, 3 malaria, 4 septicemia, 2 pyemia, 
2 meningitis, 3 intestinal disease, 1 abscess of the brain. 


* It is probable that a number of cases complicating influenza were included 
among these primary cases, . 
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Cases. Cases. Cases. Cases. 

The pneumococcus was present in 67—primary, 24; secondary, 43—alone in 81 
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The absence of the bacillus of Pfeiffer is partly explained by the fact 
that cases of influenza were rarely seen at that time in the hospital. 

Our present knowledge of the bacteriology of broncho-pneumonia 
may be summarized as follows: In the primary cases the pneumococcus 
is nearly always present, and in a large proportion of the cases it occurs 
alone. In cases of mixed infection it is most frequently associated with 
the streptococcus, and next to this the staphylococcus pyogenes aureus. 
In the secondary cases a large variety of bacteria may be concerned. 
In the pneumonia of diphtheria and influenza it would appear from 
present knowledge that only the specific. organisms of these diseases are 
necessary. In most cases of secondary pneumonia an important part is 
played by the streptococcus pyogenes, ‘particularly when it complicates 
the acute infectious diseases. In many-cases it is found with the staphy- 
lococcus aureus. The pneumococcus may be associated with any of these 
bacteria or with almost any combination of them. All other forms of 
infection are relatively infrequent. The secondary cases are usually due 
to a mixed infection. The association of the pneumococcus in 18 of 25 
tuberculous cases studied by Dr. Wollstein is of interest, as it explains 
the clinical fact that in cases of tuberculous broncho-pneumonia the 
symptoms are often indistinguishable from the simple form. 

We have not yet sufficient data definitely to connect the different 
forms of infection either with any set of lesions or with any group of 
clinical symptoms. The cases due to streptococcus infection are usually 
the worst forms, and are apt to show widely disseminated lesions. The 
cases in which the onset and clinical history resemble lobar pneumonia, 
and where there are found extensive areas of consolidation, and often 
excessive pleurisy, are usually due to the pneumococcus. 

Lesions.—The term broncho-pneumonia is now generally adopted as 
a generic one, and it is to be preferred either to lobular or catarrhal pneu- 
monia, as it gives prominence to the bronchial element in the inflam- 
mation. The process may begin in the larger tubes and gradually extend 
to those of smaller calibre, finally involving the pulmonary lobules in 
which these tubes terminate; or it may extend to the air vesicles which 
surround the tube in its course through the lung, so that in whatever 
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direction the lung is cut, there are seen surrounding the small bronchi, zones 
of pneumonia (Fig. 88). In other cases the process seems to begin almost 
at the same time in the small bronchi and the air vesicles, as both are found 
involved, even when death occurs within a few hours of the first symptoms. 

There are, however, cases in which the parts of the lung affected bear 
no relation to the bronchi—where there are found simply smaller or larger 


Fie. 88.—Broncho-pneumonia, with thickening of a small bronchus. In the centre of the pic- 
ture is seen a small bronchus, B, which is cut somewhat obliquely, so thatthe degree to which 
its wall, C, is thickened is well shown. It is peels filled with pus, its mucous membrane 
is nearly destroyed, and its walls greatly thickened from infiltration with leucocytes. This 
infiltration extends to the lung tissue in the neighbourhood ; it forms a peri-bronchitic zone 
of pneumonia. Elsewhere in the picture the lung tissue, A, is practically normal. D is a 
small blood-vessel. E is anothersmaller bronchus. Throughout the lung everywhere accom- 
panying the small bronchi similar changes were seen, in addition to which there were present 
some large areas of consolidation. The disease was of four and a half weeks’ duration; the 
child, five months old. 


areas of pneumonia irregularly scattered through the lung, usually near 
the surface (Plate XI). From the distribution of the lesions such cases 
might better be termed lobular than broncho-pneumonia. 

Much has been said in the past about pulmonary collapse from ob- 


PAI xo, 


AcutE BroncHo-PNEUMONIA. 


Primary pneumonia in a child two years old, showing the irregular distribution of 
the hepatization and its incomplete character. A is the pleura somewhat thickened ; 
B, lung tissue which is practically normal; C C are hepatized areas, scattered through 
which are groups of air vesicles still containing air. (Slightly magnified.) 
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struction of the small bronchi, as a condition antecedent to this form of 
pulmonary inflammation. So far as my own observations go, there has 
been adduced but little evidence that this is the rule, or, indeed, that it 
often occurs. Even in autopsies made very early in the disease, but little 
collapse was found, most of the cases supporting the view of Delafield, that 
when the disease extends from the bronchi to the air cells it involves those 
surrounding the tube quite as regularly as those to which the tube leads. 

The following observations are made from a study of 170 autopsies of 
which I have records, microscopical examinations having been made in 
about one third of the number. 

Seat of the disease.—In 82 per cent of the autopsies extensive disease 
was found in both lungs. The parts most affected were the lower lobes 
posteriorly; next to this the posterior part of both the upper and lower 
lobes. ‘The left lower lobe was more extensively diseased than the right 
in over two thirds of the cases. Only a single lobe was involved in but 9 
per cent of the cases. It is not common for the disease to be situated in 
the anterior portion of the lung only, but when this occurs the right 
apex is the most frequent seat. 

Just as the clinical symptoms of broncho-pneumonia follow no regular 
type, so the pathological process does not pass through a regular order of 
changes such as are seen in lobar pneumonia. There are a certain number 
of cases which appear to follow tolerably well-defined stages of conges- 
tion, red hepatization, gray hepatization, and resolution; but the dis- 
ease may be arrested at any of the stages and the case recover, or death 
may occur at any stage and there may be found at autopsy different por- 
tions of the lung representing all the stages mentioned. In considering, 
therefore, the lesions of broncho-pneumonia, it seems best to describe the 
condition in which the lungs are found at the various periods when death 
is likely to occur, rather than to attempt to describe the different stages of 
the disease, as in lobar pneumonia. 

1. The acute congestive form (acute red pneumonia).—This is the con- 
dition in which the lung is usually found if death occurs during the first 
two or three days of the disease. In the cases severe enough to cause 
death in the first twenty-four hours, very little can be seen by the naked 
eye except acute congestion. The vessels of the pleura are distended, 
and there may be small superficial hemorrhages. Both lower lobes are 
usually heavy and dark-coloured. There is to the naked eye no consolida- 
tion. All, or nearly all, the lung can be inflated. On section, there is 
found intense congestion with some cedema. When the process has lasted a 
little longer the affected areas are more sharply defined. These, usually the 
posterior portions of both lungs, are of a brownish-red colour, and appeai 
partially hepatized, although with a little force they may in most cases be 
inflated. After section, pus and mucus flow from the divided bronchi, 


and the whole lung may be more or less congested or edematous. 
86 
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The microscope alone reveals the fact that these are not cases of sim- 
ple pulmonary congestion or bronchitis of the finer tubes. In one case in 
which death occurred twelve hours from the first symptoms, I found well- 


Fre. 89.—Acute broncho-pneumonia with intra-alveolar hemorrhage (highly magnified). In the 
picture is shown a small vein, which, as well as the surrounding alveoli, is filled with blood- 
cells. In other respects the lung shown is normal. This is from the border of a consoli- 
dated aréa. . Child fifteen months old; pneumonia of ten days’ duration, with a severe ex- 
acerbation forty-eight hours before death, temperature 106° F. Extensive heemorrhagic areas 
were scattered through the lung most. affected. 


marked evidences of inflammation of the air vesicles. In these hyper-acute 
cases, the microscope shows great distention of all the small blood-vessels 
“of the affected area, and small or large extravasations of blood just be- 
neath the pleura, into the alveoli (Fig. 89) and interstitial tissue of the 
lung. In: some cases. these hemorrhages form the most striking feature 
of the lesion. The air vesicles are partially, some almost completely, filled 
with red blood-cells, swollen and desquamated epithelial cells, and a few 
leucocytes (Fig. 86), The red blood-cells predominate. The inflamma- 
tion may be diffuse, involving nearly a whole lobe, or in small areas in the 
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neighbourhood of the small bronchi. The mucous membrane of the large 
and small bronchi is the seat of catarrhal inflammation, and the walls 
of the latter are infiltrated with round cells. 

When the process has lasted from twenty-four to forty-eight hours 
all the changes described are more marked, but the red colour of the in- 
flammatory products still persists. Such cases give during life only the 
signs of congestion and bronchitis. 

2. The mottled, red and gray pneumonia.—This is the usual appear- 
ance when the disease has lasted somewhat longer, and is found in most 
of the cases dying between the fourth and fourteenth days. There are 
usually at this time quite large areas of consolidation, sometimes affect- 
ing nearly an entire lobe, so that at first sight the case may resemble lobar 
pneumonia. This is sometimes described as the “ pseudo-lobar” form. 
The extent of these areas depends largely upon the duration of the dis- 
ease. In most cases there is pleurisy over the -consolidated portions. 


Fre. 90.—Acute broncho-pneumonia. In the centre is shown a small bronchus, B, with a zone 
of pneumonia about it. The greater part of the section is made up of emphysematous lung 
tissue, E E, showing dilatation of the alveolar spaces and rupture ot some of the alveolar 
septa. At the border, A A A, are seen the margins of consolidated areas of lung. 


This may cause the lung to adhere to the chest wall, the firmness of the 
adhesions depending upon the duration of the process. The surface of 
the lung is usually of a mottled red and gray colour; it often has a gran- 
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ular feel, due to the consolidation of some of the superficial lobules of 
the lung. On section, it is rarely found that an entire lobe is consoli- 
dated, the superficial portion being most affected, while the central. part 
is normal or only congested. The colour is mottled, like that of the sur- 
face. In some places the hepatization appears complete; in others the 
hepatized areas are separated by healthy, congested, or emphysematous 


Fia. 91.—Broncho-pneumonia, Dense infiltration of pus cells in and about a small bronchus; 
under a Jow power. The cavity shown in the specimen is a cross-section of one of the small 
bronchi, which is partially filled with pus cells; the epithelium is destroyed. The bron- 
chial wall and the pulmonary tissue in the neighbourhood are so densely infiltrated with 
leucocytes that almost every trace of normal structure is effaced. Child fifteen months old, 
disease of four weeks’ duration. Extensive areas like this were found in both lungs. 


lung tissue (Fig. 90). The gray areas surround the small bronchi and 
vary in size. The smallest ones look very much like miliary tubercles. 
The larger ones are seen where the process has existed for a longer time 
and has gradually invaded the contiguous air cells. If the lung is cut 
parallel with the bronchi, there may be seen small gray strie of pneu- 
monia along their course (Fig. 88, C). From the cut bronchi, pus flows 


ACUTE BRONCHO-PNEUMONIA. 539 


quite freely on pressure. The bronchial walls can often be seen to be 
thickened even by the naked eye. The parts affected are usually the pos- 
terior portions of the lower lobes of one side, the remainder of the lobes 
being congested or cedematous, while in front the lung is emphysematous. 

Under the microscope the smaller bronchi (Fig. 88) are seen to be 
much thickened and infiltrated with leucocytes. The gray areas sur- 
rounding the bronchi are made up of groups of air vesicles, which are 
packed with leucocytes (Fig. 91). Fibrin is sometimes seen in small 
amount, also red blood-cells and desquamated epithelial cells, but the 
leucocytes predominate. Surrounding the areas densely infiltrated are 
groups of air vesicles which are normal or congested, or which show only 
the earlier stages of the inflammatory process. 

3. Gray pneumonia (persistent broncho-pneumonia).—This form is 
seen in protracted cases where there have been continuous symptoms 
usually for from three to six weeks. The pleuritic adhesions are more 
general and firmer. The amount of lung involved may be very great, 
often nearly the whole of both lungs posteriorly. The affected lung ap- 
pears completely consolidated and slightly enlarged. On section, it is 
of a nearly uniform gray colour, sometimes of a yellowish-gray. On 
pressure, pus exudes from the smaller and larger bronchi. The bron- 
chial walis are markedly thickened, and in some places there may be a 
slight dilatation of the smaller bronchi.. The part of the lung not con- 
solidated may be almost white, owing to vesicular emphysema. In some 
cases there is also interstitial emphysema. Small cavities containing 
pus may be found in the lung. The bronchial glands are frequently 
swollen to the size of a large bean, and are of a reddish-gray colour. 

The microscope shows that the air vesicles of the consolidated por- 
tions are distended chiefly with leucocytes, but there are also epithelial 
and connective-tissue cells. The alveolar septa may be so much thick- 
ened as to encroach upon the alveolar spaces (Fig. 92).. Complete reso- 
lution is then impossible. 

Terminations.—Death riay occur at any stage, or the pathological 
process may be arrested at any stage and the case go on to recovery. 
Resolution may take place before any consolidation recognisable by phys- 
ical signs has occurred; in such cases it is usually rapid and complete. 
If there has been consolidation, resolution may take place after two or 
three weeks and be complete, or it may be delayed for five or six weeks 
and still be complete. In many cases, especially those in which it is de- 
layed, resolution is only partial, and there are relapses or recurring at- 
tacks. After the first, or after several attacks, there may develop a 
chronic interstitial pneumonia; or simple pneumonia may be followed 
by tuberculosis. Such cases as these are to be carefully distinguished 
from the much more frequent ones in which the broncho-pneumonia is 
tuberculous from the outset. 
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Associated Lesions of the Lungs.—Plewrisy is almost invariably found 
over every large area of consolidation, and in cases of more than four 
days’ duration; while in most of those fatal within the first two or three 
days the pleura is normal or only congested. It is seen in all grades of 
severity, from.a slight gray film of fibrin that can hardly be stripped off, 
to a yellowish-green exudation one fourth of an inch thick. A small 
umount of serum—one or two ounces—in the pleural sac is not uncom- 
mon, but a large serous effusion is very rare. Cases in which there is an 


Fie. 92.—Persistent. broncho-pneumonia; highly magnified. There is shown at A A marked 
thickening of the alveolar septa, encroaching upon the alveolar spaces. All the alveoli,BB 
are densely packed with leucocytes. A similar condition also through nearly the whole of 
the affected lung. (For history and temperature, see Fig. 101.) 


excessive inflammation of the pleura are considered elsewhere under the 
head of Pleuro-Pneumonia. HEmpyema occurs both during the stage of 
acute inflammation of the lung and while this is subsiding, but it is less 
frequent than in lobar pneumonia. 

Bronchial glands.—In all the recent acute cases these are swollen and 
red; the usual size is that of a pea or a bean. They show microscopically 
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the usual changes of acute hyperplasia. In protracted cases, and after 
repeated attacks, they may be two or three times the size mentioned, and 
of a gray colour. It is rare that they are large enough to give rise to 
symptoms unless they become the seat of tuberculous deposits. 

Eimphysema.—In almost all cases a certain amount of emphysema is 
present, it being more marked in the protracted cases. It is usually vesic- 
ular, involving the greater part of the upper lobes in front and the ante- 
rior margin of the lower lobes. Occasionally interstitial emphysema is 
seen, forming either large strie upon the surface of the lung, or blebs of 
considerable size along the anterior margin. This may occur even in 
cases uncomplicated by pertussis or laryngeal stenosis. 

Gangrene.—Gangrenous areas were found in six of my cases. In four 
of these the pneumonia was primary, in one it followed diphtheria, and in 
one ileo-colitis. It occurred in scattered areas of a grayish-green colour, 
varying from one fourth of an inch to two inches in diameter. 

Abscesses of the lung are by no means uncommon. They were noted 
in seven per cent of my autopsies. They are usually minute and multiple, 
varying in size from one sixth to one half inch in diameter. Sometimes 
a portion of a lobe is fairly honeycombed with minute abscesses. In one 
case a large abscess was found occupying the greater part of a lobe, the 
symptoms resembling those of empyema. Abscesses are usually found in 
regions where the inflammatory process has been especially intense. They 
may be found in prolonged cases, in those of unusual severity, as shown 
by excessively high temperature and rapid extension of the disease, and 
in very delicate subjects. The microscope shows that these abscesses usu- 
ally begin as an accumulation of pus in the small bronchi, whose walls 
become softened and break down on account of the intensity of the in- 
flammation. They may be superficial, but are more commonly in the 
interior of the. lung; they contain yellow pus and sometimes broken- 
‘down lung tissue. Small abscesses can not be recognised clinically; 
the largé ones give the symptoms and signs of empyema. They are dis- 
cussed more fully elsewhere. In several instances they have been success- 
fully operated on, though wrongly diagnosticated. 

The lesions in other organs will be considered under Complications. 

Symptoms.—Broncho-pneumonia has no typical course. The cases 
differ from each other very markedly, but they may be divided into a few 
quite distinct groups. 

1. The acute congestive type-——This may be seen at any age, but is 
more frequent in young infants. It may be either primary or secondary, 
being not uncommon in either form. Its symptoms are few and irregular, 
and the disease is often unrecognized. The entire duration may be only 
twenty-four hours. High temperature, extreme prostration, cyanosis, and 
rapid respiration may be the only symptoms. The temperature varies be- 
tween 104° and 107° F., usually rising steadily until death occurs. The 
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prostration is extreme from the outset, the patient being overwhelmed by 
the suddenness and severity of the attack. Cyanosis is frequently present, 
and is almost always seen shortly before death.. The respirations are from 
60 to 80 a minute, but in most cases not strikingly laboured. Cough is 
frequently absent. Cerebral symptoms are often marked. There are dul- 
ness and apathy, sometimes quite profound stupor, and not infrequently 
convulsions just before death. The physical signs are few and inconclu- 
sive. There is often nothing abnormal except very rude breathing over 
both lungs behind ; sometimes the breathing on one side is feeble, and on 
the other much exaggerated. There may be no rales whatever, and no 
change in the percussion note. 

The suddenness and severity of these symptoms are something which 
it is hard for one who has not observed them to appreciate. I have known 
an infant to die in twelve hours from the time in which it was apparently 
in perfect health, and had an opportunity to confirm the diagnosis of 
pneumonia by a microscopical examination of the lung. The diagnosis 
can not be positively made during life, and in most of the cases the disease 
passes under some other name. It is often regarded as malignant scarlet 
fever or measles with suppressed eruption, or cerebro-spinal meningitis. 

If the children are sufficiently strong to withstand the onset of vio- 
lent symptoms, they may recover completely in four or five days, the 
lung clearing up very rapidly. In other cases these grave symptoms may 
abate in a day or two, to be followed by those of ordinary broncho-pneu- 
monia, which runs its usual course. 

The symptoms of some of these cases may be explained by the sudden 
intense engorgement of the lung, which, owing to the small size of the 
air vesicles, interferes with its function almost as much as does consoli- 
dation. In other cases the symptoms are due not so much to the pulmo- 
nary condition as to a general pneumococcus infection. A case lately 
came under my notice in which death occurred after a thirty hours’ ill- 
ness, where the pneumococcus was found by culture in both kidneys, the 
spleen, heart’s blood, and both lungs. 

2. Acute disseminated broncho-pneumonia (capillary bronchitis). — 
Although the symptoms in this class of cases are chiefly due to the bron- 
chitis, I have never failed to find at autopsy evidences of pneumonia also. 
These are not very common cases. The process begins as an inflamma- 
tion of the medium-sized and small bronchi, but not of the finest bronchi. 
The onset is acute, with fever, very rapid and laboured breathing, severe 
cough, moderate prostration, and in most cases cyanosis. 

The temperature is not high, usually only from 100° to 102° F., and it 
often continues so for three or four days. The pulse is rapid, and at first 
is full and strong. The respirations are exceedingly rapid, often from 80 
to 100 a minute. There is dyspncea with marked recession of all the soft 
parts of the chest during inspiration. Cough is always present, usually 
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severe, and sometimes aimost incessant. The prostration is not so great 
as in the cases previously described, and the development of the symptoms 
is much less rapid. A 

There are at first sibilant and afterward subcrepitant rales over the 
entire chest, with which are usually mingled coarser moist rales. There 
are no evidences of consolidation. The respiratory murmur is everywhere 
feeble, but not otherwise altered. Percussion generally gives exaggerated - 
resonance, owing to the emphysema which is present, the note being some- 
times alinost tympanitic. 

The symptoms may gradually increase in severity until death takes 
place by the third or fourth day, from respiratory and cardiac failuré., 
There is usually marked cyanosis, and toward the end rapidly increasing 
prostration. Just before death the temperature often rises rapidly to 106° © 
or 107° F. At the autopsy there are found evidences of bronchitis of the 
tubes of all sizes, and minute zones of pneumonia about the smaller 
bronchi. The lungs are generally in a state of hyper-inflation, on account 

‘of which they do not collapse on opening the chest. There may be in 
addition extensive congestion or oedema, the development of which has 
been the immediate cause of death. 

In cases which do not prove fatal there is usually by the third or fourth 
day great improvement in the general symptoms; the finer rdles may dis- 
appear, and the coarse ones become more and more prominent. By the 
end of a week there may be complete recovery. Instead of this, there 
may be a continuance of the constitutional symptoms, and disappearance 
of the fine rales in front only, while behind there are gradually added to 
them the signs of consolidation in one of the lower lobes near the spine. 
From this time the case may progress as one of ordinary. broncho-pneu- 
monia. 

The prognosis in this class of cases is very much better than in the 
congestive variety, recovery being probable unless the patients are very 
young or very delicate infants. 

3. Broncho-pneumonia of the common type-—When primary, this usu- 
ally begins suddenly with symptoms not unlike those of lobar pneumonia. 
This was the mode of onset in two thirds of my cases. In only ten per 
cent was the pneumonia preceded by bronchitis of the large tubes. In 
these the symptoms of bronchitis may slowly (Fig. 102, p. 552) or rapid- 
ly (Fig. 93) merge into those of pneumonia. When the onset is sudden 
it is marked by high fever, frequently by vomiting, rarely by convul- 
sions. In addition there are rapid respiration, cough, prostration, and 
sometimes cyanosis. The symptoms are more distinctly pulmonary than 
is generally the case in lobar pneumonia. 

The temperature, as a rule, is high; rarely is it continuously so, but 
it is of a remittent type. The daily fluctuations often amount to four or 
five degrees. The fever usually continues from one to three weeks, and 
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gradually subsides. It is rare for it to terminate by crisis. Although, 
as a rule, we expect a high temperature with acute pneumonia, this 
is not invariable. Primary cases may run their course, and even ter- 
minate fatally, although the temperature has not been above 101° F. 
I have records of several such cases. A low temperature is more often 
seen in young and delicate infants than in those who are older and more 
robust. 

The respirations are frequent and laboured; there is real dyspneea. 
On inspiration, there are marked recessions of all the soft parts of the 
chest, and the ale nasi dilate actively. The usual rapidity of the respira- 
tions is from 60 to 80 per minute; very often, however, it rises to 100, and 
on several occasions I have seen it even 120. Respiration generally seems 
more embarrassed than the action of the heart, and respiratory failure is 
a more frequent cause of death than cardiac failure. The pulse is always 
rapid—from 150 to 200 a minute—and when so it is often irregular. The 
pulse rate is of much less importance than its character. Early it is full 
and strong, but soon it becomes soft, compressible, and weak. 

The prostration is usually moderate for the first day or two, but 
steadily increases as the lung becomes more and more involved. Toward 
the close of the disease there may be present all the symptoms of the 
typhoid condition. 

Cough is much more constant than in lobar pneumonia, and more dis- 
tressing ; sometimes it is almost incessant. It disturbs rest and sleep, and 
may cause vomiting if the paroxysm occurs soon after eating. There is 
no expectoration. Mucus is sometimes coughed up into the trachea, or 
even the pharynx, to be swallowed again, or more frequently aspirated 
into the lung. If during a severe paroxysm the patient is turned upon 
his face or inverted, much of this mucus may be dislodged. A strong 
cough is a good symptom; suppression of the cough is always a bad 
symptom, indicating a loss of the reflex sensibility of the bronchial mucous 
membrane and feeble respiratory muscles. 

Pain in the chest is not common, and is rarely an annoying symptom. 

Cyanosis is present at some time in most of the severe cases. It may 
occur at the onset, or at any time during the course of the disease. It is 
usually due to sudden congestion of a portion of the lung not previously 
involved. ven when slight, it is always a danger-signal of respiratory 
failure, and when present only in the finger tips or lips indicates that the 
patient must be carefully watched and energetically treated. In the severe 
cases the whole body may be of a dull leaden hue. 

Nervous symptoms at the onset are not so frequent as in lobar pneu- 
monia, convulsions being rare; but late convulsions, particularly in the 
pneumonia which complicates pertussis, are exceedingly frequent, and 
usually fatal. Delirium may be present at any time during the attack. 
In infants this shows itself by excitement and inability to recognise the 
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nurse or mother. Occasionally patients present marked cerebral symptoms 
throughout the disease. In one of my cases nearly every symptom of 
tuberculous meningitis was presént, the autopsy revealing only an extreme 
degree of cerebral anemia. As elsewhere stated, the nervous symptoms 
depend not upon the location of the disease, but upon its extent, the 
intensity of the infection, and upon the susceptibility of the patient, such 
symptoms being especially common in rachitic children and in those suf- 
fering from pertussis. 

Gastro-enteric symptoms are frequent in infancy, and are of much 
importance. Often there are from four to six stools a day, of a green 
colour, containing mucus and undigested food. These symptoms depend 
upon the feeble digestion which is associated with the febrile process, 
and are often from improper feeding. This may lead to vomiting, which 
is also due to over-medication or to severe paroxysms of coughing. Vom- 
iting and diarrhoea add much to the danger of the attack, and not in- 
frequently, when the issue is doubtful, turn the scale against the patient. 
In summer this complication is more frequent and is likely to be more 
severe. Distention of the stomach or intestines from gas may be the 
cause of severe symptoms, owing to the added embarrassment of respira- 
tion produced by this upward pressure. In infants it may lead to attacks 
of cyanosis, and even convulsions. 

The urine in most cases is scanty, high-coloured, and loaded with 
urates. A trace of albumin is often present when the temperature is 
very high; but casts, renal epithelium, and a large amount of albumin 
are rare. : 

The following temperature chart (Fig. 93) is a good example of a very 
frequent course of primary pneumonia of moderate severity terminating 
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Fie. 93.—Temperature curve in typical broncho-pneumonia of the milder form. 


History.—Male, sixteen months old; delicate child; previous bronchitis; onset gradual; 
signs of consolidation at left base on fifth day, but fine rales over both lower lobes behind; reso- 
lution slow, rales persisting for a long time in both lungs. 


in recovery. In cases of this type the constitutional symptoms are not 
grave, and follow very closely the temperature curve. 

The next chart (Fig. 94) illustrates a more severe but not uncommon 
course of the disease in which the fever is prolonged. The usual duration 
of cases of this type is between three and four weeks. The irregular fluc- 
tuations of the temperature, rarely touching the normal line, are exceed- 
ingly characteristic of broncho-pneumonia. 
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The chart shown in Fig. 95 is that of relapsing pneumonia. The first 
attack was fairly typical, with about the usual duration. Resolution 
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Fie. 94.—Temperature curve of broncho-pneumonia with a prolonged course ; recovery. 


History.—F emale, eighteen months old; in fair condition; sudden onset. Early signs were 
localized, fine rales over left base; on fifth day signs of consolidation at left base, with rales on 
both sides behind. General symptoms of moderate severity. Signs of consolidation disappeared 
about a week after cessation of fever; rales persisted nearly two weeks longer. 


had begun, and was apparently progressing favourably, when there was a 
return of the fever, accompanied by new signs in the chest, the second 
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Fie. 95.—Temperature curve of relapsing broncho-pneumonia: recovery. 


History.—Male, nineteen months old; delicate. Consolidation on sixth day in left lower lobe 
behind; two days later small area of consolidation in right lower lobe behind; many rales both 
sides; eighteenth day, signs of consolidation had disappeared, but many rales persisted. Acces- 
sion of fever on nineteenth and twentieth days, accompanied by extension of disease as shown 
Pens, rales, but no evidences of consolidation during second attack. Slow resolution and con- 
valescence. 


attack being shorter and milder than the first. Very often the tempera- 
ture falls to normal without any signs of resolution, and after an interval 
varying from two or three days to a week there is recurrence of the fever 


Fie. 96.—Temperature curve of broncho-pneumonia; fatal. 


History.—Male, six months old; markedly rachitic; sudden onset. Signs first day were fine 
moist rales throughout the chest, marked prostration, and cyanosis; on third day, a small area 
of consolidation in upper lobe of left lung behind; increasing prostration, cyanosis, and death. 
Autopsy.—No pleurisy ; consolidation at left apex behind, ee) osterior two thirds of left lower 
lobe; consolidation of right apex posteriorly, lower lobe intensely congested. 
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and other constitutional symptoms, the second attack frequently proving 
fatal. 

A frequent course in fatal cases is shown in Fig. 96. The duration of 
the disease, instead of being five days as in this case, is often only three or 
four. The temperature at first fluctuates widely, then rises gradually 
until death. 

Duration of the fever.—The following figures give the duration of the 
fever in 231 cases. The majority were primary ; none were secondary to 
diphtheria, and only a few complicated measles. Of the 169 cases that 
were fatal— 
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Of 78 cases which recovered, the duration of the fever was— 
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Physical Signs.—In considering the signs of broncho-pneumonia, it is 
better to connect them with the different conditions in the lung than to 
group them in stages, as in lobar pneumonia. 

(a) Without consolidation.—it can not too often be repeated that 
broncho-pneumonia may exist without signs of consolidation at any period 
during the course of the disease. When the attack is primary, the ear- 
liest signs are due to congestion of the lung, associated with bronchitis 
of the fine tubes, which is usually localized, but which may be general. 
If the disease has followed bronchitis of the large tubes, its signs are 
added. Congestion of the lung gives feeble breathing over the affected 
area, and occasionally slight dulness or diminished resonance. With this 
are found coarse sonorous, and finer sibilant rales, due to congestion and 
swelling of the mucous membrane of the larger and smaller bronchi re- 
spectively. These signs are soon replaced by very fine moist rales, which 
are usually localized in one of the lower lobes behind (Fig. 97). These 
localized fine rales are the first distinctive sign of broncho-pneumonia. 
Soon a change in the respiratory murmur is heard in the affected area, 
becoming feebler in intensity and higher in pitch. Elsewhere in the chest 
there may be coarse rales, due to bronchitis of the large tubes. In such 
cases the areas of pneumonia are so small and so scattered as to give in 
themselves no additional signs, and the case may go on to recovery with- 
out presenting anything more distinctive than the signs mentioned. 

(b) With areas of partial consolidation.—In the lung at this time 
there are small areas of consolidation, generally superficial and separated 


Fie. 97. —First stage. 
localized fine (suberepitant) ralés at the left 


Fia. 


PHYSICAL SIGNS 


Coarse rales over both lungs; 


base. No change in breathing sounds. 


99.—Third stage. 


ing and voice and slight dulness. Signs over 
the right lung similar to what were previously 
present over the left. 


Fie. 98.—Second stage. 


A larger area of partial Fre. 100.—Fourth s stage. 
consolidation, and in the centre a small area of 
complete consolidation, with bronchial breath- 


OF BRONCHO-PNEUMONIA. 


La ile = 

¢ Coarse and fine rales over 
both lungs behind; at left base an area of 
partial consolidation, with broncho-vesicular 
breathing, exaggerated voice, and very sharp 
rales. 


Extensive disease of both 
sides; large area “of complete consolidation on 
the left, with dulness, bronchial breathing and 
Vv oice, and no rales ; surrounding this, broncho- 
vesicular breathing, with many rales. Signs 
in the right lung similar to those previously 
present over the left. 


Notr.—The disease may stop at any one of these stages and resolution take place. 
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by healthy or congested lobules. Percussion in these cases usually gives 
negative results, but sometimes there is very slight dulness. The vocal 
fremitus is not usually altered. «The fine moist rales may be heard over 
quite a large area, but at some point, usually near the spine, over one of 
the lower lobes, they are sharper, louder, higher pitched, and seem close 
under the ear (Fig. 98). Respiration is feebler here than elsewhere, and 
broncho-vesicular in quality, approaching bronchial breathing more and 
more as the consolidation increases. The resonance of the voice and cry 
is exaggerated. . 

(c) With areas of consolidation more or less complete.—On percus- 
sion there is dulness, but surprisingly little in comparison with the other 
signs of consolidation present. It is due to the fact that the consolidated 
portion, though extensive, is superficial, and does not involve the lung to 
any great depth, and also that there are in the consolidated area many 
alveoli which still contain air (Plate XI). On palpation there is usu- 
ally a shght increase in the vocal fremitus. On auscultation, there are 
still present the evidences of bronchitis, usually only behind, but some- 
times over the entire chest. Coarse and fine rales are intermingled. 
Over the consolidated parts are heard bronchial breathing and bronchial 
voice. At the centre of these areas the bronchial breathing is pure and 
rales are usually absent, but at the margin rales are present and the 
breathing approaches the broncho-vesicular type (Fig. 99). The signs of 
consolidation are rarely sharply circumscribed as they are in lobar pneu- 
monia, but shade off gradually. The consolidated area is at first small, 
usually in one of the lower lobes near the spine, but may gradually extend 
until nearly the whole of one or even both lungs behind are more or less 
completely solidified (Fig. 100). The signs are found as far forward as 
the axillary line, but usually stop there. Friction sounds may be heard 
over the consolidated areas, but very rarely except where signs of com- 
plete consolidation are present. It is often impossible to obtain any idea 
of the condition of an infant’s lung during quiet, superficial respiration. 
Sometimes over a part which is completely consolidated there is heard 
only very feeble breathing, or the lung may be almost silent. If, how- 
ever, the child be made to cry or to. take a deep inspiration, both the bron- 
chial breathing and rales are distinctly brought out. The intensity of 
the consolidation increases as the case advances, and the signs become 
more and more like those of lobar pneumonia. During resolution there 
is first a disappearance of the signs of consolidation, which may be quite 
rapid, but friction sounds and rales of all kinds often persist for three or 
four weeks longer. 

The following statistics are of some interest, as showing the frequency 
with which signs of consolidation were found, and the day when they were 
discovered. Their value is increased by the fact that the children were 
under observation in an institution at the time they were taken sick, and 
that in all the fatal cases—thirty-six in number—in which signs of con- 
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solidation were absent, the diagnosis of pneumonia was confirmed by 


autopsy : 
Consolidation noted on or before the fourth day.............. 47 cases. 
ss “from the fifth to the seventh day ........ obmee 
se “ “ the eighth to the twelfth day....... Lon 
C ae atter theitwelibadaye sees a seme eee wy 
No signs of consolidation.........cccsscceeneccsssesencecpess Ga © 
16605 


In general, it must be borne in mind that in many cases signs of con- 
solidation are never present, as the areas of pneumonia are small and 
widely scattered; that where there is consolidation it is usually incom- 
plete, because there are small areas of healthy lung tissue between the 
hepatized portions; that the signs of consolidation usually shade off 
gradually; and that both sides are almost invariably involved, although 
one side usually to a greater degree than the other. 

(4) The protracted form—Persistent broncho-pneumonia.—This is 
ssen in primary cases, especially among delicate children, and it is not 
uncommon in pneumonia complicating pertussis. The onset and course 
of the disease for the first two or three weeks do not differ from an ordi- 
nary attack of moderate severity, but at the end of this period there is seen 
no tendency in the process to subside. The fever continues, but it is not 
high, and by physical examination it is found that the areas of consolida- 
tion are gradually increasing day by day, until sometimes the greater part 
of both lungs behind are involved. ‘The air vesicles become so distended 
with cells that the signs of consolidation are more complete than in ordi- 
nary broncho-pneumonia. ‘There is marked dulness, sometimes almost 
flatness ; bronchial breathing is exaggerated in intensity, until it resem- 
bles cavernous breathing, and it may be impossible to distinguish between 
them. However, the fact that it is heard over so large an area, that it 
shades off gradually, and that it is accompanied by friction sounds, usually 
make a distinction possible. 

The temperature in these protracted cases for the first two or three 
weeks is from 100° to 105° F.; but after this time it is generally lower— 
from 100° to 102° or 103° F. The course is not at all regular, but marked 
by frequent exacerbations and remissions. The general symptoms are 
those of progressive asthenia. There is continued wasting, anemia, and 
steadily increasing prostration. The appetite is lost, often there is an 
aversion to-food, and vomiting is easily excited if food or stimulants are 
forced. The stools show that even what food is taken is very imperfectly 
digested and assimilated. The skin becomes dry and loses its elasticity; 
bed-sores may form; fine punctate hemorrhages are seen over the ab- 
domen, sometimes over the chest and extremities. The latter is always a 
very bad symptom, and I have never seen recovery where it was present. 

The chart in Fig. 101 is typical of the course of one of these protracted 
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cases terminating fatally. The temperature shows four distinct exacer- 
bations. ; 

Death takes place from slow asthenia, usually after five or six weeks, 
but the attack may be prolonged for eight or ten weeks. The general 
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Fie. 101,—Temperature curve of persistent broncho-pneumonia, terminating fatally. 


HMistory—Male, two and a half years old; healthy ; sudden onset; fortwo weeks the only 
signs were very fine moist rales throughout both lungs, front and back. The rales in front in 
great part gradually cleared up; those behind persisted, but it was not until the thirty-fourth day 
that positive signs of consolidation were discovered in the left lower lobe behind; these signs 
gradually extended, and, before death, were present over nearly the whole left lung behind and 
over the right lower lobe. There were also friction sounds over both lungs. Awutopsy.—Old and 
recent pleurisy with general adhesions; Jeft lower lobe completely solid, patches of consolida- 
tion in left upper lobe. Right lower lobe about one half consolidated, with patches elsewhere. 
Bronchial glands large, but not cheesy. No evidence of tuberculosis upon either gross or micro- 
scopical examination (see Fig. 92). 


symptoms, the temperature, and the wasting strikingly resemble cases of 
tuberculosis, and such is the diagnosis often made. 

Although the majority of the cases in which the fever lasts over four 
weeks run the fatal course just described, such apparently hopeless cases 
occasionally recover. The temperature gradually falls lower and lower, 
until it remains at the normal point. For some time after this, often two 
or three weeks, little change can be seen, either in the general symptoms 
or in the physical signs. Gradually the appetite returns, the child is 
brighter and begins to take an interest in its surroundings, the cough 
abates, and little by little the signs in the lungs clear up, and the case 
may go on to complete recovery. Convalescence, however, is always slow, 
and may be interrupted by relapses, it being many months before health 
is fully restored. Although the signs of consolidation disappear in a few 
weeks, rdles are apt to persist for a much longer time. It is probable in 
such cases, even though all signs of disease disappear from the chest, that 
the lung does not become quite normal, and relapses and second attacks 
are always possible. The general health may be so undermined that the 
child never regains his former vigour; yet in a surprising number of 
these cases recovery seems to be complete. 

5. Secondary pneumonia.—(a) Complicating pertussis——It is not 
often that pneumonia develops during the first two weeks of this disease. 
The most frequent time is from the third to the fifth week, when the 
patient has become exhausted from the previous severity of the per- 
tussis. In two thirds of my cases the development of the pneumonia was 
gradual, following bronchitis of the larger tubes. The temperature 
chart shown in Fig. 102 well illustrates this course. 


552 DISEASES OF THE RESPIRATORY SYSTEM. 


When the onset is sudden, the symptoms do not differ essentially from 
those of primary pneumonia. ‘The temperature of pertussis-pneumonia is 
usually low, in a very large number of cases not rising above 103°5° F., 
and ranging most of the time from 101° to 103° F. These cases are very 
apt to be prolonged, the fever often lasting for three or four and some- 


Fie. 102.—Temperature curve of fatal broncho-pneumonia, complicating pertussis. 


History.—Male, six months old; delicate; pertussis for three weeks. Early signs of bron- 
chitis of large tubes only ; on the eleventh day signs of consolidation in right upper lobe. In- 
creasing prostration, cyanosis, and death. Autopsy.—Large areas of consolidation in right middle 
and upper lobe, small scattered spots throughout left lung. 


times even for six weeks. The physical signs of consolidation may per- 
sist for a long time after the temperature has become normal, and yet 
the case may recover entirely. I have seen one case in which complete 
recovery occurred after the signs of consolidation had persisted for six 
months, and another in which they had persisted for over eight months. 
Very often the signs continue during the entire attack of pertussis. 
Cerebral symptoms are common, especially toward the close of the disease. 
Of fifty-four fatal cases twenty-five had convulsions, and in twenty-two 
this was the mode of death. Only one case which developed convulsions 
recovered. 

(0) Complicating measles.—In a small number of cases the pneumonia 
begins simultaneously with the invasion of measles, but generally not until 
the eruption appears. Instead of gradually falling to normal with the 
fading of the eruption, the temperature continues high. Any of the 
clinical types of primary pneumonia may occur in measles, the acute con- 
gestive variety which is fatal in two or three days, being especially com- 
mon. In its course and duration the pneumonia of measles resembles 
the severe form of primary pneumonia. The broncho-pneumonia of scar- 
let fever differs in no way from that of measles. 

(c) Complicating diphtheria.—In many cases this does not give a dis- 
tinct clinical picture of its own, its symptoms being mingled with those of 
diphtheritic bronchitis, with which it is frequently associated. In others the 
forms resemble those seen in measles. The majority of cases occur as a 
complication of diphtheria of the larynx, although it is not infrequent in 
the septic cases in which only the upper air passages are involved. Pneu- 
monia developing after laryngitis is usually seen within two days from 
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the beginning of laryngeal symptoms, and runs a very rapid course. In 
rare cases it may develop as late as the middle or end of the second 
week. When it complicates diphtheritic bronchitis, pneumonia is recog- 
nised by the high temperature, rapid breathing, and increased _prostra- 
tion, much more certainly than by the physical signs, which are always 
obscured by the laryngeal sounds. Percussion may aid in the diagnosis 
of consolidation where the signs on auscultation are doubtful. In the 
early cases, death usually occurs before the disease has advanced far 
enough to give the physical signs of consolidation, but in the late pneu- 
monia, which develops more slowly, these may be present. 

(d) Complicating influenza.—Without doubt many cases regarded as 
primary are really secondary to influenza, particularly when that disease 
is prevailing, for very often the pneumonia of influenza differs in no 
essential points from the primary form. There are, however, two types 
which are quite characteristic. In the first, high temperature and pros- 
tration exist for several days before there are any physical signs of pul- 
monary disease, and often before there are any symptoms pointing defi- 
nitely to the lungs. Pneumonia may then develop and run its usual 
course. ‘The second variety are the cases of short duration often lasting 
but three or four days, and sometimes only two, but with excessively high 
temperature and very severe general symptoms. 

(e) Complicating ileo-colitis—This is usually a somewhat subacute 
form of pneumonia, which is scarcely recognisable except by the phys- 
ical signs. It is seen in the protracted cases of ileo-colitis, usually of the 
ulcerative variety, and occurs late in its course. The temperature is not 
high. Cough, pain, and dyspnoea are slight or entirely wanting. Accel- 
erated respiration is frequently the only symptom suggestive of pulmo- 
nary disease. By physical examination there are found the usual signs, 
generally involving both lungs posteriorly. Very often pneumonia is 
not suspected during life, the constitutional symptoms being sufficiently 
explained by the intestinal lesions, although the autopsy discloses the fact 
that death was due to pneumonia. 

Complications.—Those relating to the lungs have been described with 
the lesions. Pleurisy will be separately considered. Emphysema can 
rarely, and abscess and gangrene never, be recognised by the physical 
signs. 

Purulent meningitis may complicate acute broncho-pneumonia. It 
was met with twice in one hundred and seventy autopsies. It is in all 
respects similar to that occurring with lobar pneumonia. Meningeal 
hemorrhage was seen only once, and was the cause of death in a patient 
eleven months old, who a few days before was seized with convulsions, fol- 
lowed by a gradually increasing stupor, which continued until death. 
The hemorrhage covered the entire convexity of the brain. Endocar- 
ditis is extremely rare; it was not observed in any of my cases. Acute 
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pericarditis was seen but twice, in both cases complicating pneumonia of 
the left side. Complications referable to the digestive tract are quite 
common. Herpetic stomatitis is frequent, and occasionally the ulcerative 
variety is seen. ‘Thrush often occurs in the protracted cases among 
very young infants. Gastro-enteritis is not very common, considering 
the frequency of vomiting and diarrhwa, these depending usually upon 
functional derangement. In only three of my cases was there nephritis. 
In all it was of the acute exudative variety, and in only one case was it 
severe enough to affect the prognosis. 

Old lesions of tuberculosis—cheesy nodules in the lungs and some- 
times in the pleura—are not infrequently met with in patients dying of 
acute pneumonia of a non-tuberculous character. 

Diagnosis.— An acute onset with continuous high fever, rapid respira- 
tion, and cough, should always lead one to suspect pneumonia. When 
to these symptoms are added prostration and cyanosis, the diagnosis of 
pneumonia is almost certain. Cases of the acute congestive type are 
the ones most frequently unrecognised, and in many of these cases a posi- 
tive diagnosis is impossible during life. Many atypical cases of pneumo- 
nia are seen, particularly in young infants. An unusual temperature 
course is perhaps the symptom most likely to lead to a mistake. While 
this, as a rule, is high and remittent, it is sometimes not so, and may be 
but little above normal. Rapid respiration is almost always present, but 
cough may be very slight, especially in infants. In very young infants, 
the diagnosis often rests upon the prostration, cyanosis, and rapid respi- 
ration, the other acute inflammatory symptoms being absent. Only the 
physical signs of the disease can positively settle the question of diagnosis. 

When pneumonia follows bronchitis of the large tubes, whether the 
bronchitis is primary or complicates one of the infectious diseases, the 
extension of the disease to the lungs is usually marked by three symptoms 
—a steadily rising temperature, more frequent respiration, and increasing 
prostration. It may be twelve or twenty-four hours before the change is 
indicated by the physical signs. 

The diagnosis of broncho-pneumonia from congenital atelectasis has 
to be considered only during the first three or four months of life, it being 
rare for atelectasis to give symptoms after this time. In early infancy the 
danger of confusing the two is increased by the fact that atelectasis and 
broncho-pneumonia may be associated. If the infant has been strong and 
well for the first two months, congenital atelectasis can be excluded. It is 
likely to be found in delicate infants, where there is a history of difficulty 
in resuscitation at birth and feeble cry during the early days of life. The 
temperature is low, often subnormal, the cyanosis is out of proportion to 
the other symptoms, and the physical signs are doubtful or absent. 

At the outset, pneumonia can not be positively diagnosticated from 
severe bronchitis. Such a bronchitis often begins with severe pulmonary 
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symptoms and a temperature of 103° or 104° F.; but this high tempera- 
ture is of short duration, usually falling after twenty-four or forty-eight 
hours to 100° or 101° F. The prostration is much less, and all the symp- 
toms, possibly excepting the cough, less severe. ‘The only physical signs 
are coarse rales, which are heard throughout the chest. 

The same rules apply to bronchitis of the smaller tubes. The rales are 
heard both in front and behind, and usually over both sides. If with such 
rales the temperature continues to rise for three days in succession above 
103° F., it may be assumed that pneumonia is present, provided there 
is no other disease which might explain the temperature. If, instead 
of being generalized, the signs of bronchitis are limited to a single lung, 
or to one lung posteriorly, the existence of broncho-pneumonia may be 
regarded as certain. Localized bronchitis, then, is always to be inter- 
preted as broncho-pneumonia, provided tuberculosis can be excluded. In 
doubtful cases the chances largely favour broncho-pneumonia rather than 
bronchitis. Attention is again called to the fact already mentioned, 
that there are a large number of cases of pneumonia without signs of 
consolidation. 

The differential diagnosis of broncho- from lobar pneumonia will be 
considered in connection with the latter disease. On account of the remit- 
tent temperature, broncho-pneumonia may be confounded with malarial 
fever; if with the latter there is some bronchitis, or if accompanying the 
onset of a severe malarial paroxysm there is pulmonary congestion—two not 
infrequent combinations—the difficulties are increased. A positive diag- 
nosis is often impossible except by careful observations of the temperature 
for one or two days. The points of differentiation are, that the tempera- 
ture of pneumonia, though often remittent, is very rarely intermittent, and 
that it is not affected by quinine. In addition, the characteristic features 
of malaria—enlargement of the spleen, the plasmodium in the blood, and 
a history of exposure—must, of course, be taken into account. . 

Both the acute and the persistent forms of simple broncho-pneumonia 
may be confounded with the tuberculous form; the points of distinction 
are considered in the chapter on Tuberculosis. 

Prognosis.—Broncho-pneumonia is always a serious disease, and in an 
infant dangerous to life. The prognosis depends upon the age, surround- 
ings, and previous condition of the patient, upon the nature of the in- 
fection, whether the disease is primary or secondary, and, if the latter, 
upon the character of the primary disease. In private practice the mor- 
tality from broncho-pneumonia is from 10 to 20 per cent, depending upon 
the conditions mentioned. One whose knowledge of broncho-pneumonia 
is derived from observations in private practice can, however, form but 
little idea of the frequency and severity of this disease in hospitals and 
asylums for infants and young children, particularly when it occurs with 
epidemics of measles, diphtheria, and pertussis. The statistics in the fol- 
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lowing table are taken from the records of two institutions with which I 
am connected, and fairly represent the results seen in such places in chil- 


dren under three years: 


Forms OF PNEUMONIA. Cases Deaths. ener 

Primary broncho-pneumonia............++. 194 96 49°4 
Following bronchitis of the large tubes...... 29 19 65°5 
Secondar WV, COMMeORSIOS ais siete ctr eletatel rect 89 56 62°9 
Dali betioe done an cétbbcnns 66 54 81°8 

& scartetieveniney. «avery iheramoreras 7 7 100-0 

LENG No) Ud KG OBI Cee D Cuan eoo On 47 47 100°0 

. CE PILEO=COIIUIS jee eireideinea erento: 19 18 94°7 

fs “ epidemicinfluenza...........- 6 1 16°6 

s EMniGie obs meepeds coarcne an hos 2 2 100-0 

s CEP OLY SIPC LAS yore te slarerove lateral ote eisleere te 2 2 100°0 
DOCAIS see, rome to ciocie ern TA ioneretotote ohaustete 461 302 65°5 


The mortality varies directly with the age of the patient, being the 
highest during the first year, and diminishing steadily thereafter, as shown 
by the following table giving the result in three hundred and forty-five 


Cases : 
AGE. Cases era 
During thesfirst year's: jis sccrsicetseuteus os sii sean 202 66 
SCC SCCODCVORas 2 canary Ne arama erste amare 102 55 
s ser third year Gs irsee naire acetone eee 33 33 
€ % “cf OUTED VEAL «5 le'.c Uae Aeehreaes cok 6 16 
“ SSSA UN SY OS Lior. servatusicvavosaisiete en aeier senreraersiarere 3 it 


In this table are included no cases secondary to measles, scarlet fever, 


or diphtheria. 


Probably the best of all guides to the nature and virulence of the in- 

An excessively high temperature indicates a 
Some idea of this may be gained from these 
figures, giving the highest temperature and the mortality in two hundred 
and thirty-one cases, not including cases with measles or diphtheria : 


fection is the temperature. 
virulent type of infection. 


HicgHEST TEMPERATURE. 


1063 Ee Ol Oversea ceo eee 
LOO OLA OSD See eee 
LO SecoTe! O4:b Cae aeeeeteatrerees 
L102 stonl0s:inceen sean esi 
99:5 tor 1013 Beene here 


Cases Deaths Se 
ishegnes 55 47 85°5 
Sets a 94 56 60-0 
pane 53 26 49-0 
soc siaees 22 13 60°0 
are 7 5 TA=O 


The high mortality of the cases with unusually low temperature is due 
to the fact that they nearly always were seen in infants with very feeble 
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vitality. Cases with a steadily high temperature—between 102°5° and 
104° F.—usually do better than those with wide fluctuations, such as 100° 
to 105°5° F. The probable explanation of this is, that the former are 
due to the pneumococcus, while the latter are apt to be cases of mixed 
infection, or due to the streptococcus. Asa rule, the danger from the dis- 
ease increases steadily with every degree of temperature above 104°5° F. 

An important factor in the prognosis is the previous condition of the 
patient. The association with rickets is unfavourable, both on account of 
the feeble muscular power of these children and their thoracic deformities. 
Any condition which diminishes the general vitality increases the danger 
from broncho-pneumonia. As a rule, second attacks are more serious 
than the primary ones, especially if the interval between them is short. 

In making the prognosis in any given case, the symptoms to be con- 
sidered are the height and course of the temperature, the presence or 
absence of nervous symptoms, the condition of the organs of digestion, 
the presence of cyanosis and the extent of the disease as shown by the 
physical signs. 

Nervous symptoms early in the disease do not affect the prognosis. 
Three cases in which convulsions occurred at the onset recovered, but 
of thirty-seven cases in which convulsions occurred at a late period during 
the course of the disease, all but one proved fatal. 

So long as the food is well taken and retained and the stools show 
that it is being assimilated, no case is hopeless, no matter how severe the 
other symptoms may be; but the existence of vomiting, diarrhoea, or 
severe indigestion makes the issue doubtful, even though the other symp- 
toms are very favourable. These conditions are especially important in 
protracted cases, where death is usually due to slow asthenia. 

Treatment.—The most important part of prophylaxis is to give careful 
and early attention to every attack of bronchitis in an infant, for every 
such attack should be regarded as a possible precursor of pneumonia. It 
is striking that one sees broncho-pneumonia so seldom in private practice 
among the better classes, even though bronchitis is very frequent; while 
among hospital and dispensary patients, where bronchitis is very often 
neglected, broncho-pneumonia is constantly seen. ‘The question of isolat- 
ing cases of pneumonia is one which is lately becoming more and more 
important. While it may not often be the case that primary pneumonia 
is due to contagion, there seems to be little doubt that this is at times true 
of the pneumonia secondary to measles and diphtheria. Twice in one insti- 
tution have I seen regular epidemics of broncho-pneumonia occur with 
outbreaks of measles—in some of the wards nearly every case of measles 
developing pneumonia. In another institution, during one entire season 
(1888-89), almost every case of diphtheria transferred to a certain isola- 
tion pavilion developed pneumonia, and died from that complication. 
Cases of measles and diphtheria which are complicated by pneumonia 
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should, if possible, be carefully isolated from others, and wards in which 
they are treated should be thoroughly disinfected before they are used 
for simple cases. % 

The hygienic treatment of pneumonia is important, and usually it 
receives too little attention. The child should be kept in a large, well- 
ventilated room, preferably one with an open fire; if possible, he should 
be changed from one room to another two or three times a day, to allow 
thorough airing. Nothing is more important for an infant sick with 
acute pulmonary disease than plenty of pure air. Older children should 
be kept in bed. Infants for a considerable part of the time may be held 
in the nurse’s arms. A frequent change of position in all cases is essen- 
tial; no child should be allowed to lie for hours directly on the back. 
The general rules previously laid down for feeding all sick children 
should be followed here. As a rule, neither stimulants nor medicine 
should be administered in the food. 

The same local treatment may be employed as in cases of bronchitis. 
Counter-irritation, best by means of the mustard paste, may be em- 
ployed from three to six times daily. It is of the greatest value in the 
early stage of acute pulmonary congestion, and during attacks of cardiac 
or respiratory failure. The oiled-silk jacket may be applied with advan- 
tage in cases with low temperature, but should not be used when the 
temperature is high, as it seriously interferes with the means employed 
for its reduction. Poultices should not be used at all. 

Emetics—What was said of expectorant mixtures and emetics in the 
treatment of bronchitis applies here with even greater force. 

Stimulants—Alcoholic stimulants are needed in all secondary cases, 
and in a large proportion of those which are primary. No doubt they 
have been greatly abused, and, when pushed in the early stage, often do 
much harm; but in most of the severe cases they are indispensable. They 
are usually needed from the outset when the pneumonia is secondary 
to measles, diphtheria, scarlet fever, or other infectious diseases. They 
are called for when the pulse is weak, compressible, rapid, and irregular. 
Whisky or brandy is usually to be preferred, although the taste of the 
patient often has to be consulted, and when these are refused, some wines, 
like sherry or tokay, may be readily taken. (For methods of adminis- 
tration see page 51.) The dose is to be regulated by the condition of the 
patient. From one-half to one ounce daily may be given to an infant of 
one year. It is rarely advisable to go above this quantity except for a 
few hours at a time at critical periods. Stimulants are most needed when 
the temperature is low, or falls suddenly, as at the crisis of the disease. — 
When the temperature is high, smaller amounts are generally required. 

In many cases strychnine is even more valuable than aleohol. Usu- 
ally they should be combined, as the indications are the same. When 
the dose is to be repeated every three hours, 34, of a grain is as much as 
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it is wise to give to an infant a year old. This may be kept up for days, 
and for a shorter time larger doses may be given, the effect always being 
earefully watched. For older children digitalis may be used, but I have 
rarely seen much benefit from it in infants. In attacks of heart failure 
associated with pulmonary congestion, nitroglycerin should be given, to 
a child of one year gr. s45 every hour. 

Respiratory stimulants are needed in most cases, even more than are 
cardiac stimulants, but we have none which can be wholly depended upon. 
For a short time, atropine gr. zy, caffein gr. 4, or strychnine gr. ghy, 
may sustain a child with sudden failure of respiration, but in the slow 
respiratory failure that results from exhaustion their effect is but tem- 
porary. The doses mentioned are for an infant of one year. The drugs 
may be used successively or together; for immediate effect they should 
be given hypodermically. Oxygen may be classed with the respiratory 
stimulants. It may be given continuously, but always mixed with atmos- 
pheric air. To the rubber tube coming from the cylinder a glass funnel 
may be attached and held one inch from the child’s face. Gentle friction 
of the chest wall, without disturbing the patient, is sometimes useful in 
stimulating the respiratory muscles, especially in protracted cases. 

Antipyretics.—It must be remembered that the normal range of tem- 
perature in broncho-pneumonia is from 101° to 104°5° F. This tempera- 
ture is not in itself exhausting, and the chances of recovery are not, I 
think, improved by systematic efforts at reducing it so long as it re- 
mains within these limits. Too much can not be said in condemnation 
of the practice of giving such drugs as phenacetine and other coal-tar 
products in full doses for the reduction of temperature. In small doses 
they are often useful to allay nervous irritability, restlessness, and pro- 
mote sleep. Quinine can not be considered an antipyretic in pneumonia 
except in cases complicated by malaria. Otherwise it does little if any 
good, and often great harm, by disturbing the stomach. 

Antipyretic measures are indicated in cases of hyperpyrexia, which 
we may define as 105° F. or over, or when extreme nervous symptoms 
exist, even though the thermometer may not register the degree men- 
tioned. Under Te cireumstances, the most certain, the most within 
our control, and hence the safest a Reeth is cold. It may be used by 
the evaporation bath, the cold pack (pages 49, 50), sponging, cold com- 
presses, or an ice-bag applied to the chest. ; 

The most convenient and efficient methods of using cold are the bath 
and the cold pack—the bath for infants, and the pack for older children. 
The peripheral circulation should be closely watched, and maintained by 
friction of the body during the bath, and the application of heat to the ex- 
tremities immediately after it. In most cases the bath should be preceded 
by stimulants. The effects are often very striking; when there have been 
a flushed face, hot dry skin, extreme restlessness, and muscular twitch- 
ings, all these symptoms may subside rapidly and a quiet sleep follow. 
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The bath should be repeated as soon as these symptoms return, whether 
the thermometer has risen to its former height or not. Not all children 
bear cold well, and in its use and frequency of repetition one must be 
guided by its effect upon the child’s general condition as well as upon the 
temperature. When with hyperpyrexia we have general cyanosis, cold 
surface, feeble pulse, shallow respiration, and stupor, cold is contraindi- 
cated and a hot mustard bath should be used. 

Inhalations.—These are of more value in relieving cough and in pro- 
moting bronchial secretion than any other means we possess. The same 
substances are to be used, and in the same way as mentioned in the arti- 
cle on Bronchitis. 

The nervous symptoms, restlessness, loss of sleep, etc., are often best 
controlled by cold or tepid sponging; in other cases by small doses of 
phenacetine—i. e., one grain every three hours to a child of six months. 
Opium is to be avoided unless there is severe pain, which is very rare; 
or, when the incessant cough is not relieved by inhalations. Codeine may 
be given in doses of gr. sg, or heroin gr. 745, every three or four hours 
to a child of one year. 

Sudden attacks of general collapse with cyanosis are frequent in se- 
vere cases of broncho-pneumonia. They may come on at any period in 
the disease. When occurring in the early stage, if promptly and energet- 
ically treated, recovery may take place, but when they come on in the late 
stages they are usually fatal. They may be due to acute congestion or 
cedema of the lung not previously involved. The most efficient treatment 
is to put the child into a hot mustard bath (page 56), to use strychnine 
and nitroglycerine hypodermically, and to give oxygen continuously. For 
a few hours alcohol should be given freely. A valuable remedy for imme- 
diate effect is adrenalin; from one to three minims of the 1—1,000 solu- 
tion may be used hypodermically. It should be injected deep into the 
muscles, 

Treatment of protracted cases.—When the fever continues for five 
or six weeks, with no disposition on the part of the disease to subside, 
about all that can be done is to continue the sustaining treatment adopted 
in the earlier part of the disease—careful feeding, judicious stimulation, 
and proper hygienic means. Many of these cases will recover if the pa- 
tient’s strength holds out; but, unfortunately, in the majority the con- 
tinuance of the pneumonic process is in itself evidence of the weakened 
vitality of the patient, and, though he may live a long time, most such 
attacks ultimately prove fatal. 

When the fever has disappeared, and there is only a persistence of 
the physical signs and the general cachexia, the cases are more hopeful. 
Here, a change of air is more important than all other means of treat- 
ment. If in the winter or spring the child can be removed to a warm, dry 
climate where he can be kept in the open air, or if, in the summer, he can 
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be taken to the mountains, immediate improvement is often seen, fol- 
lowed by rapid recovery. This experience we see repeated every year 
with hospital patients when they are transferred from the city to the 
country in May or June. With the change of air a general tonic plan of 
treatment should be followed, cod-liver oil, arsenic, iron, and quinine 
being used, according to the indications in each particular case. 

One should never declare one of these cases of protracted pneumonia 
to be hopeless, nor should he be too ready to assume that tuberculosis 
is present because the child is wasted and anemic, and the physical signs 
have persisted. In private practice the cases of simple protracted pneu- 
monia outnumber the tuberculous ones, three to one. 

Summary.—In the treatment of broncho-pneumonia it should be 
borne in mind that, while very little can be done for the disease, very 
much can be done for the patient. The hygienic measures generally 
grouped under the term “ careful nursing” are of great importance, and 
many of the mild cases need no other treatment. One should watch the 
digestive organs closely, keep the bowels freely open, and not allow the 
abdomen to become distended with gas, since this often seriously inter- 
feres with the action of the diaphragm. In severe cases, the patient 
may be in great danger in the early stage from two causes: first, from 
the intensity of the general infection, which is best combatted by the 
use of alcohol and strychnia; and, secondly, from the mechanical embar- 
rassment of the heart and respiration, in consequence of the sudden inter- 
ference with the function of the lungs, partly from inflammation, but 
chiefly from congestion; this is best relieved by counter-irritation to the 
chest and heat to the extremities. During the later stage the principal 
danger is from exhaustion; this forbids the use of all depressing meas- 
ures, and necessitates the most careful attention to the nutrition of 
the patient throughout the disease. All unnecessary medication is to be 
avoided, particularly the use of expectorant mixtures, on account of the 
disturbance of the stomach. Opium is to be used very sparingly, and in 
most cases it should be withheld altogether. The cough is best relieved 
by inhalations of creosote, and the nervous symptoms by phenacetine or 
baths. For local use, poultices should be discarded: and the oiled-silk 
jacket used only when the temperature 1s not high. Counter-irritation by 
mustard should be continued throughout the attack, when there is much 
bronchitis. Where antipyretics are required, cold is safer and more effi- 
cient than the use of drugs. Of the cardiac stimulants, alcohol and 
strychnia are most to be depended upon. Care should be taken in all 
cases to maintain a good peripheral circulation. In sudden general col- 
lapse, the most valuable measures are hot mustard baths, strychmia or 
adrenalin hypodermically, alcohol freely by the mouth, and the inhalation 
of oxygen. In protracted cases, and in those with delayed resolution, 
change of air is more important than all other means combined. 

37 
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CHAPTER V.. 
DISEASES OF THE LUNGS.—(Continued.) 
LOBAR PNEUMONIA. 


Synonyms: Fibrinous pneumonia, croupous pneumonia, pneumonic fever. 


Wrrn our present knowledge, lobar pneumonia may be best defined as 
an infectious disease, caused by the micrococcus lanceolatus (pneumo- 
coccus) and accompanied by a local lesion in the lungs. While in most 
cases the general symptoms correspond with the extent and severity of 
the local lesion, they may be out of all proportion to each other. 

Etiology.— Age.—Lobar pneumonia may occur at any age. I have 
recently seen a case in an infant of three months which followed the typi- 
cal course. It may be seen even in the newly born, but it is not until 
after the second year that it begins to be frequent. After the third year 
nearly all the cases of primary pneumonia are of this variety.* 

Of 160 personal cases, and 340 collected from various sources, the ages 

were as follows: 


AGE. Cases. Per cent. 
DurinioithetitstyVeat werns-ttcctnte ctucrolecrs eeher crs 76 15 
From the second to the sixth year........... ae: 309 62 
« ~ “ seventh to the eleventh year........... 104 21 
« © twelfth to the fourteenth year.......... lt 2 
WOtal sicker taste ote ses crerce see ue hes aerot terete eee dees 500 100 


The greatest susceptibility appears to be from the second to the sixth 
year, and during this period it is most frequent from the third to the fifth 
year. 

Sex.—Of my own cases, 60 per cent were males, and the same pro- 
portion was noted in 544 collected cases. This predominance of males 
has been everywhere observed, but is as yet unexplained. 

Season.—In my series of cases, the seasons were divided as follows : 


Cases. Per cent. 
Iinsthestbhreeswintersn Onunsmeneiaie teense 48 30 
<< MUSPLIN PR erent tan et ten 62 46 
cs Ss = SUDMIN OL wie a ee eer Ciera einen ier 6 4 
<f of) DUCUILT Ie Goa one Peale cere Rite oie ren 20 15 
Totals: 5 chau ek yk Oe oe eee eee 136 100 


* For the relative frequency of broncho- and lobar pneumonia during infancy, see 
the table in the introductory chapter on pneumonia, 
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Lobar pneumonia, in children therefore, as in adults, occurs most fre- 
quently during the spring Oe April shows the largest number of 
any single arent 

Previous condition.—In my hospital cases, 82 per cent of the children 
were previously in good condition, and only 18 per cent were delicate, 
rachitic, or syphilitic. This observation has been borne out by my ex- 
perience in private practice—viz., that as a rule lobar pneumonia affects 
children who were previously healthy. 

Previous disease.—Previous attacks of pneumonia are observed in but 
a small proportion of cases. It was noted only five times in 160 cases. 
In the vast majority of cases lobar pneumonia is a primary disease, 
although it occasionally occurs as a complication of pertussis, measles, 
typhoid or scarlet fever, and even diphtheria—chiefly, however, in chil- 
dren over three years old. 

Epidemics of lobar pneumonia I have never witnessed, although 
on several occasions I have seen two children in a family attacked either 
simultaneously or in rapid succession. Exhaustion, fatigue, and exposure 
are to be ranked as associated exciting causes. 

In addition to other causes, there is required for the production of the 
disease the presence and growth of the pneumococcus. 

Lesions.— The seat of the disease.—In 950 cases in children under 
fourteen years, this was as follows: 


Seat or DISEASE. Bepsonal cole Totals. 
Right lung, upper lobe Gnlperel eee eae 39 137 176 
Coe Socuta UG Ney ee Ee Se omit nee 8 4 12 
Cs UME WGI MgweOe AL Pac Brett cise eave. ¢ 26 142 168 
Se Se Moroethanronodlobe eecec ssc sits 2 13 64 77 
WNOOIGS TAA NG JITTERS Sopa apsoae uconaCOoos SGme 347 433 
Left lunes peralobeson Lyme tepecte static! ois yecers 25 68 93 
SOME) OW Cre ie seas faa wretorre a eile e yeteicuss te 49 214 263 
se <emorethanrone LOWeh a. ..cseis scree . 9 29 38 
SD OVA SLOCUM: ine reeset s wste swe o's «a 83 311 394 
Both lungs, upper lobes. ..........+.++-260- ae 18 13 
RRL OW CT ice eA are tarereoraistare ic 1a 'e\evoisiio" se 3 38 41 
cs SSPE LSC WEL One crete reise are clerereton cece 9 60 69 
Nols. lexeiii IIS. Ja Aco acosocus cote an 12 iii! 123 


The right lung was thus affected in 45:5 per cent; the left lung in 
41-5 per cent; both lungs in 13 per cent. In the order of frequency, the 
disease involves, first, the left base; second, the right apex; third, the 
right base; fourth, the left apex. The disease affects, as a rule, a single 
lobe, and often only a circumscribed portion of a lobe, stopping sharply 
at the interlobar fissure. 
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Lobar pneumonia among children is so rarely fatal that the oppor- 
tunities for a study of the peculiarities of the lesion have been somewhat 
limited. I have myself made eleven autopsies, and have among my hos- 
pital records reports of nine others, making twenty cases in all. The 
anatomical changes resemble those seen in the adult lung. There is an 
exudation into the alveoli and smaller bronchi of fibrin, serum, leucocytes, 
and red blood-cells (Fig. 87). There is usually in addition an in- 
flammation of the mucous membrane of the larger bronchi and of the 
pleura. The frequency and severity of the pleurisy is a peculiarity of the 
lesion in children. 

In the first stage, that of congestion, the portion of lung involved is 
dark-coloured, heavy, and oedematous, and shows under the microscope a 
serous and cellular exudation into the air vesicles, with swelling of the 
epithelial cells liming the alveoli. 

In the second stage, that of red hepatization, there is usually some ex- 
udation upon the pulmonary pleura, generally a thin layer of fibrin, giving 
it a dull, granular look. The lung itself is of a uniform dark-red colour. 
It is solid, and cuts like liver. It looks as if it had been inflated to its 
utmost extent and then injected with a material which had solidified. The 
consolidated area is sharply defined. Under the microscope the air vesi- 
cles are seen to be distended with an exudation which is chiefly fibrin, 
but with some leucocytes, red blood-cells, and desquamated epithelial cells. 
The cells are chiefly leucocytes, and are usually more abundant than in 
the pneumonia of adults. 

In the third stage, that of gray hepatization, the lung is more moist, 
and the inflammatory products are partly decolourized. This change takes 
place irregularly throughout the lung, giving it a mottled appearance. 

The fourth stage, that of resolution, follows gray hepatization, and 
consists in the degeneration and liquefaction of the products of inflam- 
mation, which are ultimately carried away by the lymphatics, or pushed 
out into the bronchi and removed by coughing. 

The duration of the stage of congestion is from a few hours to sev- 
eral days; that of the stage of red hepatization from two days to two or 
three weeks. This is the condition in which the lung is most often seen 
at autopsy. The stage of gray hepatization is commonly shorter. Reso- 
lution usually begins when the temperature falls to normal, but occa- 
sionally it may be delayed for several days. It is generally complete 
in about a week. 

Variations in the lesions.—(1.) Instead of clearing up at the usual 
time, the lung may remain consolidated for several weeks, and then re- 
solve. (2.) The stage of gray hepatization may be followed by a great 
exudation of pus cells, which may everywhere infiltrate the affected lung; 
or these may be circumscribed so as to form a single large abscess or many 
small ones. (3.) There may be small areas of gangrene. All these condi- 
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tions are very rare in children. Purulent infiltration and delayed resolu- 
tion were noted in none of my cases, and gangrene but once. (4.) There 
may be excessive pleurisy, or pleuro-pneumonia. This was found in one- 
half of my autopsies. These cases will be separately considered elsewhere. 

Lesions in other organs.—With pneumonia of the left side, if compli- 
cated by pleurisy, there may also be pericarditis. This is seen even in 
infants. The pericardial inflammation closely resembles that of the 
pleura. There is a very abundant exudation of fibrin and pus, coating 
both surfaces of the pericardium. Acute meningitis was met with twice 
in my cases. The form was an acute purulent meningitis, with a very 
abundant exudation of greenish-yellow lymph, chiefly at the convexity. 
In one of my cases peritonitis was also present. As the pneumococcus is 
found in all these inflammations, they may be regarded as examples of a 
more generalized infection than usually occurs. In most of these the 
other processes are secondary to that in the lungs, but sometimes they 
begin simultaneously with, or may even precede, the pulmonary lesion. 
In a very small proportion of cases the pneumococcus is found in the 
blood, spleen, the kidney, and liver—i. e., a general pneumococcus septi- 
ceemia. 

The heart is generally found in diastole, with the cavities, especially 
those of the right side, distended with soft clots. There may be found 
ante-mortem thrombi, which may extend into the pulmonary artery or 
the aorta. 

Symptoms.—(1.) Zhe typical course.—A child three or four years of age, 
after a few hours of slight indisposition, is suddenly taken with vomiting, 
followed by a rapid rise in temperature. He is dull and heavy, complains 
of headache and general weakness, refuses food, and is easily persuaded to 
remain in bed. He has the appearance of being quite ill, even after a few 
hours. Occasionally sharp pain in the side is complained of. The skin is 
dry; there are marked thirst, restlessness, and the other symptoms which 
accompany fever. The temperature is found to be 104° F., or even higher ; 
the respirations 40 to 50 a minute; the pulse full, strong, and 120 to 130. 
On the second day the patient is no better. The temperature remains 
high; the tongue is coated; the anorexia continues; the pain is more 
severe; cough is present and may be quite frequent. 

After the second or third day the patient is usually more comfortable, 
and sleeps better, but may be disturbed by the cough. At times there is 
restlessness, and at night there may even be slight delirium. ‘The respi- 
ration continues rapid and the temperature high. ‘These general symp- 
toms show very little change until the sixth or seventh day, when, after a 
long sleep, which has been more natural than before, the patient wakes, 
decidedly improved as to all his symptoms. There is less fever, and the 
temperature continues to fall rapidly until it touches the normal line, or 
it may even go below this. As the fever subsides the pulse drops to 90 or 
100, and the respirations to 25 or 30 a minute. The appetite soon returns, 
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and convalescence is usually rapid. In a week the patient is out of bed, 
and in a month from the beginning of the illness he is out of doors; but 
it may be another month before he can be considered to have entirely re- 
covered. This is the course seen in fully two-thirds of all the cases of 
lobar pneumonia at this age. 

(2.) Pneumonia of short duration—Instead of running the usual 
course of from five to eight days, cases are seen in which the duration is 
only three or four days, although the physical signs indicate that the 
process in the lung passes through the usual stages. These differ from 
the ordinary type chiefly in their duration. They are always mild. 

(3.) Abortive pnewmonia.—This form of the disease is rarely seen in 
hospitals, but it is not infrequent in private practice where the physician 
is summoned at the earliest signs of illness. The onset is precisely like 
that of ordinary pneumonia, and may even be as severe as the average 
case. The physical examination of the chest gives all the signs of the 
first stage of the disease, but on the second or third day the physician is 
greatly surprised to find that the temperature has fallen to normal, and 
that all the physical signs have disappeared. The process in such cases 
does not seem to go beyond the first stage of congestion; there is no evi- 
dence of hepatization of the lung. The course is often such as to lead 
the physician to the opinion that he has made a mistake in his diagnosis. 
There seems, however, to be no doubt that these are cases of genuine 
pneumonia. D’Espine found the pneumococcus in the sputum of such 
acase. This type of pneumonia corresponds with abortive types of other 
infectious diseases so frequently met with in children. The temperature 
- curve in such a ease is shown in Fig. 106. The diagnosis of these cases 
is always attended with some uncertainty. There can be no doubt that 
very many of the unexplained high temperatures of brief duration which 
are seen in children are from this cause. Exactly why it is that the dis- 
ease sometimes terminates in this way can not always be explained. It 
may be because the resistance of the patient is greater than usual, or the 
virulence of the pneumococcus is less. 

(4.) The prolonged course——Although usually lasting about a week, 
it is not rare for pneumonia to continue ten, twelve, or even fifteen days. 
This prolonged course is usually due to the fact that the disease spreads 
from one part of the lung to another, or even to the opposite lung, in- 
volving in succession two, three, or more lobes. This is sometimes known 
as “creeping” pneumonia; it is always severe and the outlook is gen- 
erally unfavourable. A prolonged temperature with physical signs lim- 
ited to a single lobe should always suggest complications, most frequently 
empyema, occasionally pericarditis. 

(5.) Cerebral pneumonia—tThis term was first applied by Rilliet 
and Barthez to cases of pneumonia in which the cerebral symptoms pre- 
dominate. They will be considered later. 
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Onset.—Prodromal symptoms of more than a few hours’ duration are 
quite rare. ‘The onset of lobar pneumonia is almost invariably sudden, 
with well-marked symptomsvomiting, diarrhea, chill, or convulsions. 
Vomiting is altogether the most frequently seen. It was the mode of 
onset in about one half my cases. In summer particularly, there may be 
vomiting and diarrhoa. A distinct chill is rare in a child under five 
years of age, and is not very common even in older children. Convul- 
sions are not very infrequent, being seen in about five per cent of the 
cases. ‘Their occurrence depends upon the suddenness of the invasion 
and the susceptibility of the patient. 

Cough.—This is present in most of the cases throughout the disease, 
but often is not marked for the first day or two. It is seldom a distress- 
ing symptom. A disposition to suppress the cough on account of pain is 
very frequently noticed. 

Lxpectoration.—This is rarely seen in childhood, and practically never 
under five years of age. Children of ten or twelve may have the same 
expectoration as adults—white and viscid, or brownish-red early in the 
disease, yellow and abundant toward its close. 

Pain.—Headache and general muscular pains in the back and extremi- 
ties are frequent during the invasion. The characteristic pain, however, 
is pleuritic. It is not necessarily felt in the region of the affected lung, 
and often not in the chest at all. It is frequently referred to the loin, the 
epigastrium, or to any region to which the intercostal nerves are distrib- 
uted. In a recent case, in a boy of seven years, for the first twelve hours 
there was intense localized pain in the right iliac fossa, associated with 
such extreme tenderness as to lead to the suspicion that the case was one 
of appendicitis. The pain may last throughout the disease, and occasion- 
ally it is a most distressing symptom ; but usually it is only moderate, and 
rather more severe early than late in the disease. 

Prostration.—This is one of the characteristic features of pneumonia. 
The patient is generally willing to go to bed on the first day of the attack, 
and shows little desire to leave it while the disease continues. “ Walking 
cases” are not common in children. 

Respiration.—This is always accelerated, and generally out of propor- 
tion to the pulse. The normal ratio of the respiration to the pulse is one 
to four; in pneumonia, frequently one to two. The respiration is not 
laboured and not quite panting, although this term is sometimes used 
to describe it. It is jerky. There isa short inspiration, then a momen- 
tary pause, followed by a quick expiration, which is accompanied by a short 
moan. This expiratory moan is very characteristic. The rapidity of res- 
piration is usually in proportion to the amount of lung involved, but it is 
also modified by the temperature, as the respirations often drop from 60 
to 30 in the course of a few hours at the crisis. 

Pulse.—In the early part of the disease this is frequent, full, and 
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strong, from 120 to 150 a minute. Later it may be weak, small, com- 
pressible, and sometimes irregular. It is much more rapid in the child 
than in the adult, 160 and 180 being often seen in cases not especially 
severe. The pulse rate is of less importance than its character. 
Temperature—The typical temperature curve of lobar pneumonia 
(Fig. 103) is characterized by an abrupt rise usually to 104° or 105° F., 
and by daily fluctuations generally within the limits of two or three de- 


Fia. 103.—Typical temperature curve of lobar pneumonia. 


History.—Male, three years old; in fair condition; sudden onset; signs of consolidation— 
bronchial respiration and voice, and dulness—over left lower lobe behind, not distinct until 
the morning of the fifth day. On the seventh day the lung was resolving. 


grees until the crisis, at which time the temperature falls to normal, usu- 
ally in the course of twenty-four hours. After this time it does not go 
above the normal line. Such a curve is seen in the majority of cases over 
three years of age. 

In cases under three years of age it is not uncommon for the tempera- 
ture to be of a more or less remittent type (Fig. 104). 
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Fie. 104.—Lobar pneumonia with remittent temperature. 


History.—Female, eighteen months old; in fair condition; sudden onset; repeated exami- 
nations of chest made, but no abnormal signs until the ninth day, when there were very rude 
respiration and slight dulness at the right apex, in front; on the twelfth day all the signs of 
consolidation at the same point, no rales; four days after the crisis the lungs were clear. 


These wide fluctuations often lead to great difficulty in diagnosis, par- 
ticularly if the physical signs appear late, as they not infrequently do. It 
is possible that some of them are to be explained by mixed infection. 

The following chart (Fig. 105) illustrates three features which are 
often seen in pneumonia: (1) A temperature which early in the disease is 
steadily high and as the day of crisis approaches becomes remittent; (2) 
a secondary rise after being normal for twenty-four hours, which was due 
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in this instance to an extension of the disease to a new part of the lung; 
(3) a fall to a point considerably below normal at the time of the crisis. 
In this case the temperature fell in the course of eighteen hours from 
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Fie. 105.—Lobar pneumonia with subnormal temperature after the crisis. 


History.—Female, nineteen months old; fairly healthy ; sudden onset; symptoms typical 
but physical signs delayed; consolidation in left mammary region on the eighth day; on the 
ninth in right lung middle lobe; on the eleventh day a pseudo-critical drop, followed after 
twenty-four hours of apyrexia by a further rise, which was accompanied by signs of extension . 
of the disease in the right lung. Resolution rapid after crisis. 


105° to 95° F., and later still lower; it was two days before it finally re- 
mained at the normal point. A fall to 96°5° or 97° F. at the time of 
crisis is not uncommon. 

In the foregoing cases the fever terminated by crisis. In Fig. 106 is 
shown one ending by lysis. This is a mode of termination much more 
frequent in young children than in those who are older. Thus, in ninety- 
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Fra. 106.—Abortive pneumonia in left lung, followed by typical pneumonia in right lung, 
terminating by lysis. 


History.—Male, seventeen months old; healthy; sudden onset; on the second day dissemi- 
nated fine rales in both lungs behind, and over left lower very feeble respiration, Bleep nee 
—i.e., some bronchitis, with congestion (?) of left base. On the third, fourth, and fifth days, 
general symptoms gone and signs nearly disappeared. On the sixth day all symptoms of pneu- 
monia, and on the seventh distinct consolidation of right base, rest of chest clear. Subsequent 
course typical; resolution rapid and complete. 


three of my own cases, nearly all of which were under three years of age, 
the fever ended by crisis in forty-nine, and by lysis in forty-four; while 
in five hundred and twenty-two collected cases, the majority of which 
were in older children, three hundred and ninety-six ended by crisis, and 


one hundred and twenty-six by lysis. 
38 
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The following table shows the day of crisis in five hundred and sixty- 
seven cases of lobar pneumonia in children who recovered : 


The Day of Crisis. 
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From this table it will be seen that the most frequent critical day is 
the seventh, and that in 66 per cent of the cases it was from the fifth to 
the eighth day. The causes of a post-critical rise in the temperature are 
chiefly two—extension of the disease to a new area, or the development 
of pleurisy, which is apt to be purulent. Less frequently it is due to 
meningitis, pericarditis, gastro-enteritis, or malaria. In fatal cases the 
temperature is generally high until the end. In general, it may be said 
that the temperature is considerably higher in children than in adults; 
in the majority of cases it reaches 105° F., the usual range being from 
102° to 105° F. In fifteen of one hundred and thirty-seven cases, or 11 
per cent, it reached 106° F. or over. 

Gastro-enteric symptoms.—These are more common in infants than in 
older children. At the onset there is frequently vomiting, sometimes 
also diarrhcea. A continuance of the vomiting is rare, and is generally 
due to improper feeding or medication. It may be a very serious com- 
plication. Diarrhcea is also rare, except at the onset and in summer cases. 
It is sometimes seen at the time of crisis. Throughout the disease there 
are anorexia, coated tongue, and the usual symptoms of high fever. 

Nervous symptoms.—Cerebral symptoms are frequent and very often 
misleading. In seven of my cases the pneumonia was ushered in by convul- 
sions. These differ in no respect from convulsions from other causes, and 
may be repeated two or three times in the course of the first twenty-four 
hours. They are sometimes followed by drowsiness or stupor, sometimes 
by active delirium. Cerebral symptoms may predominate for several days. 
There may be opisthotonus, dilated or contracted pupils, irregular pulse, 
retracted abdomen, and, in fact, almost every symptom of meningitis. 
Occasionally the decubitus en chien de fusil, or gun-hammer position, is 
assumed. ‘These are often described as cases of cerebral pneumonia, and 
in many of them pneumonia is not suspected until the fourth or fifth day 
of the disease, sometimes not until the crisis occurs, when the rapid dis- 
appearance of all these nervous symptoms indicates their origin. Early 
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convulsions are not generally followed by an especially-severe type of the 
disease, only one of seven cases beginning in this way proving fatal. On 
the other hand, cases with late convulsions are usually fatal. In two of 
the three cases in which I have noted them, the convulsions ushered in 
an attack of meningitis. 

Delirium is much more frequent than convulsions, and is seen in 
nearly one fourth of the cases. Generally it is slight, and noticed only 
at night or when the temperature is very high. It is usually mild, but 
may be low and muttering, like that of typhoid, or wild and active, like 
that of cerebro-spinal meningitis. It is most pronounced at the height 
of the disease. Other nervous symptoms belonging to the typhoid state, 
such as incontinence of urine or feces, muscular twitchings, and tremor 
of the tongue or protrusion, are occasionally seen, but only in the worst 
forms of the disease. 

There is no relation between the seat of the disease in the lungs and 
the occurrence of cerebral symptoms. They are more frequent in chil- 
dren under five years than in those who are older, and depend upon the 
suddenness of the invasion, the intensity of the infection, and the sus- 
ceptibility of the child. Late in the disease they may indicate exhaus- 
tion, toxemia, or complicating meningitis. They are frequently asso- 
ciated .with very high temperature and extensive disease. The usual 
' nervous symptoms—restlessness, headache, sleeplessness, etc.—are 
nearly always proportionate to the height of the temperature. 

Urine-—Throughout the febrile period of the disease the urine is 
scanty, high-coloured, with a high specific gravity, and usually loaded 
with urates. In a small number of cases a trace of albumin may be 
found, and occasionally a few hyaline casts. Evidences of serious renal 
disease I have seldom found in lobar pneumonia, and in the experience 
of all observers it is extremely rare in early life. 

Skin.—The face, in pneumonia, is usually flushed, sometimes on 
both sides and sometimes only on one; in other cases it is pale, but not 
indicative of pain. Cyanosis is rare except toward the close of the dis- 
ease and is usually a sign of respiratory failure. Herpes of the lips or 
face is quite frequent. 

Blood.—The leucocyte count is of considerable value both from a 
diagnostic and a prognostic standpoint. For a discussion of this subject 
see the chapter on Diseases of the Blood. 

Physical Signs.—The earliest signs in pneumonia are due to the acute 
congestion of the affected lung or lobe, in consequence of which less air 
enters this portion and more air the rest of the lungs. Percussion gives 
diminished resonance or slight dulness over the affected area, and exag- 
gerated resonance over the remainder of this lung and over the opposite 
lung. Auscultation over the affected lobe gives feeble respiratory mur- 
mur, rather high in pitch ; sometimes there may be absence of all breath- 
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sounds so complete as to suggest fluid. The normal respiratory murmur 
over the healthy portions of the lungs is intensified. In children this ex- 
aggerated breathing is not infrequently mistaken for bronchial breath- 
ing, and the physician may be led into the error of locating the pneu- 
monia upon the wrong side. Exaggerated breathing does not differ 
from normal breathing except in intensity, and is heard only on in- 
spiration. Bronchial breathing is higher in pitch, and is heard with 
nearly equal intensity, both on expiration and inspiration. If the chest 
is frequently auscultated, crepitant rales (Figs. 107 and 108) may usu- 
ally be heard at some period at the end of full inspiration, but often they 
are present but for a few hours, and they may be missed altogether. 

In the second stage, that of consolidation (Fig. 109), no air enters the 
affected part of the lung. Upon palpation there is found here exaggerated 
vocal fremitus, and on percussion there is marked dulness, but very rarely 
flatness. Over the rest of this lung there is exaggerated, sometimes even 
tympanitic, resonance ; this is especially frequent at the apex of the lung 
in front, when there is consolidation at the base behind. Under these 
conditions cracked-pot resonance may sometimes be obtained. Over the 
healthy lung there is exaggerated resonance. On auscultation over the 
consolidated portion there are bronchial breathing and bronchial voice, 
the area over which they are heard being sharply defined. Reales are usu- 
ally absent, but there may be pleuritic friction sounds. 

In the stage of resolution there is a gradual disappearance of the 
signs of consolidation. The pure bronchial is replaced by broncho-vesic- 
ular breathing, the vesicular element gradually predominating. Moist 
rales of all varieties are heard. Usually the most persistent signs are 
slight dulness or diminished resonance, with a respiratory murmur which 
is feebler than normal and a little higher in pitch; sometimes there are 
also dry friction sounds. These signs may persist for two or three weeks. 

Exceptional physical signs.—While in the majority of cases the signs 
of consolidation are distinct on or before the fourth day, in not a few they 
may be delayed much longer. Of eighty-two cases in which the day was 
noted on which consoiidation was found, it was not until the fifth day or 
later in one fourth the number. In six of them, although carefully and 
repeatedly examined, no consolidation was found until the seventh day or 
later and in one case not until the twelfth day. It has been customary 
to look upon these cases of delayed or concealed physical signs as cases 
of central pneumonia. That pneumonia may exist in the centre of a 
lung for a number of days is, to my mind, extremely improbable. At 
autopsy, superficial pneumonia I have very frequently seen, but central 
pneumonia never. There are two regions in which pneumonia may exist 
and yet not be accessible by our means of physical examination, viz., at 
the apex of the lung in the part covered by the shoulder, and along the 
posterior border of the lung where it lies against the vertebre. In either 
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Fie. 107.—First stage. Congestion of left lower Fic. 108.—In the centre of the area, a small spot of 
lobe, with crepitant rales. Feeble breathing pure bronchial breathing and voice; surround- 
of a rude character, with slight dulness. ing this an occasional crepitant rale, with bron- 


cho-vesicular breathing and slight dulness. 


Fie. 109.—Second stage. Complete consolidation of left lower lobe. Pure bronchial breathing and 
bronchial voice; marked dulness; increased vocal fremitus, and at the lower part a few friction 
sounds. 


Norzt.—During resolution the signs take the inverse order: those of Fig. 109 give place 
to those of Fig. 108, and these in turn to those of Fig. 107. In addition, many coarse rales 
may be heard. 

BYE 
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of these situations pneumonia may be present without our being able to 
find it. It is quite common in cases with late physical signs that the first 
distinctive evidences of disease are found high in the axilla, or beneath 
the clavicle in front, and these regions should be closely watched in 
doubtful cases. Sometimes the delay is best explained by assuming that 
constitutional symptoms due to a pneumococcus infection, may be present 
for several days before the development of the local lesion in the lung. 

Complications.—The occurrence of dry pleurisy over the consolidated 
portion of the lung is so constant that it can hardly be considered a com- 
plication. A slight serous exudation of two or three ounces is not un- 
common, but more than this is very rare in young children. In the most 
severe cases of pleurisy there is an excessive exudation of fibrin and pus. 
This occurred in eight per cent of my cases. This variety is known clin- 
ically as pleuro-pneumonia, and will be considered separately. Pericar- 
ditis is rare; it was seen only twice in the series of cases reported, being 
associated with pleuro-pneumonia of the left side. It rarely gives rise to 
any new symptoms. Endocarditis was not seen in my cases, though it 
occasionally occurs. Meningitis is rare, and generally develops late in 
the disease. It is nearly always ushered in by repeated attacks of vomit- 
ing or convulsions. Its course is short and progressive. Peritonitis 
causes few new symptoms except abdominal distention, pain, and tender- 
ness. 

Course and Termination.—In the great majority of cases lobar pneu- 
monia terminates either in perfect recovery or in death. When ending 
in recovery, resolution commonly begins immediately upon the cessation 
of the fever, and is complete in about a week. Delayed resolution is not 
common in children; chronic pneumonia and tuberculosis are rare 
sequele, but empyema is very common. Its symptoms sometimes de- 
velop immediately after the pneumonia, the temperature continuing 
high; or there may be an interval of a few days before the development 
of the pleural symptoms. Some pleuritic adhesions probably remain in 
every case in which there has been much dry pleurisy, and when severe 
and extensive, these may be the cause of subsequent symptoms, like any 
other dry pleurisy. 

Death from uncomplicated pneumonia may be-due to exhaustion, or 
to heart failure, with or without failure of the respiration. The signs of 
heart failure sometimes develop quite rapidly in cases which are appar- 
ently doing well. The symptoms are: coldness of the hands and feet, 
then of the legs and arms; a rapid, compressible, and sometimes irregu- 
lar pulse; muscular weakness and pallor, but usually no cyanosis. The 
symptoms of respiratory failure are: very rapid superficial respirations, 
sometimes 100 a minute; blueness of the lips and finger nails; often a 
leaden hue of the whole body; there are loud tracheal rales, and reces- 
sion of all the soft parts of the chest on inspiration. 
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Death may result early in the disease, where the pneumonia has spread 
rapidly, involving both lungs. The earliest deaths I have seen were on 
the fourth day, and were dife to a failure of the heart and respiration. 
In most of the uncomplicated fatal cases, death results from heart failure 


at about the time of the crisis. 
occurs in the second week. 
the end of the fourth week. 


In the complicated cases death usually 
I once knew fatal meningitis to develop at 


Diagnosis.—The most characteristic differences between broncho- and 
lobar pneumonia are shown in the following table: 


BRONCHO-PNEUMONIA. 


1. More than half the cases secondary. 
2. Under three, chiefly under two years. 


3. Occurs more frequently in delicate 
and debilitated children. 

4, Bacteria—in primary cases, usually 
the pneumococcus; in secondary cases, 
usually mixed infection. 

5. Products of inflammation chiefly cel- 
lular; process often diffuse. 

6. Onset often gradual, sometimes in- 
sidious, especially when secondary. 

7. No typical course; fever often lasts 
three or four weeks; rarely terminates by 
crisis. 

8. Involves both lungs as a rule, most 
frequently lower lobes posteriotly. 

9. Signs of bronchitis mingled with 
those of consolidation ; rales in other parts 
of the same lung, or in the opposite lung, 
throughout the disease. 

10. Consolidation later—fourth to sev- 
enth day: there may be none; apt to be 
incomplete; shades off gradually. 

11. Resolution slow, one week to two 
months; often incomplete; strong tend- 
ency to become chronic, 

12. Relapses and second attacks fre- 
quent. 

13. Sequele : Empyema, chronic inter- 
stitial pneumonia, sometimes tubercu- 
losis. 

14, Prognosis always serious from the 
age and the circumstances under which 
disease occurs. 

15. Hospital mortality 50 per cent of 
primary cases, 65 per cent of all cases, 
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1. Almost always primary. 

2. Most. common between three and 
eight years. 

3, More often in those previously 
healthy. - 

4, The pneumococeus, very often alone. 


5. Chiefly fibrin ; process circumscribed. 


6. Onset sudden, with well-marked 
symptoms. 

7. Typical course; crisis usually from 
fifth to eighth day. 


8. Usually one lobe or a part of a lobe; 
left base most frequently, right apex next. 

9. Rales only early, and during reso- 
lution; frequently no signs in opposite 
lung. 


10. Consolidation earlier; second or 
third day. Consolidation complete; area 
usually sharply defined. 

11. Resolution rapid, usually complete 
within a week. 


12. Both are rare. 

13. No sequel except empyema. 

14. Prognosis good; rarely fatal ex- 
cept from complications—empyema, men- 


ingitis, pericarditis. 
15, Mortality 4 per cent of all cases, 
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In the majority of cases the symptoms are plain and the physical 
signs so typical that it is difficult to overlook pneumonia if any degree 
of care is used in the examination of the patient. The characteristic 
features are the sudden onset, with vomiting, convulsions, or chill; pros- 
tration; rapid respiration, with the expiratory moan; a temperature of 
102° to 105° F.; cough and thoracic pain; and the physical signs of a 
rapidly developing, circumscribed consolidation in one lobe or a portion of 
alobe. The difficulties in diagnosis are due to the great variation that is 
seen in the general symptoms, and to the late appearance of the physical 
signs. The error usually made is to mistake pneumonia for some other 
disease, rather than to mistake some other disease for pneumonia. On 
account of its frequency in children, pneumonia should always be ex- 
cluded before accepting any other explanation of a continuously high 
temperature. It is surprising to find how often obscure and indefinite 
symptoms accompanied by high fever, are due to pneumonia. The rule 
should be followed, in all cases of acute illness, of making a thorough 
examination of the chest daily until the diagnosis is clear. If to high 
temperature rapid respiration is added, one should always suspect the 
lungs, no matter what the other symptoms may be. It not infrequently 
happens that the general symptoms are quite characteristic and yet the 
physical signs appear late. In such cases pneumonia should always be 
looked for high in the axilla or just beneath the clavicle, since it is par- 
ticularly in the cases of apex pneumonia that this obscurity is likely to 
exist. If frequent and thorough examinations of the chest are made, very 
few cases will be overlooked. 

In their onset, scarlet fever, tonsillitis, and gastro-enteritis may all re- 
semble pneumonia. Scarlet fever is recognised by the sore throat and the 
characteristic eruption on the second day; tonsillitis, by the local symp- 
toms. In infancy, pneumonia often begins with vomiting and sometimes 
there is also diarrhoea, which may lead one to mistake the disease for 
gastro-enteritis. The constitutional symptoms of influenza often closely 
resemble those of pneumonia ; the diagnosis is frequently in doubt for sev- 
eral days until definite physical signs of pneumonia make their appear- 
ance. Malaria is distinguished from lobar pneumonia by the points men- 
tioned in the diagnosis of broncho-pneumonia. From all other general 
cliseases, pneumonia is to be differentiated by the physical signs. 

Pneumonia with marked cerebral symptoms sometimes resembles cere- 
bro-spinal meningitis. In both we may have the abrupt onset, convul- 
sions, delirium or stupor, opisthotonus, and prostration. In pneumonia 
the temperature is more often steadily high than in meningitis; the 
pulse is never slow and intermittent; the respiration is rapid; the 
stupor is usually less profound; and there are no localized paralyses. 
In meningitis there is usually a steady increase in the severity of the 
nervous symptoms for the first three or four days; in pneumonia they 
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are as a rule most marked during the first twenty-four or forty-eight 
hours, and then gradually diminish, always subsiding completely at the 
crisis. While most of the individual symptoms beloneine to meningitis 
may be present, they are usually: less severe and less persistent in pneu- 
monia. 

The question sometimes arises, in a case of pneumonia, whether the 
cerebral symptoms are functional, or whether meningitis also exists. 
. If the nervous symptoms are present from the beginning, there is prob- 
ably no meningitis. If they develop suddenly during the course or to- 
ward the close of the disease, meningitis should be suspected. 

Lobar pneumonia is to be differentiated from a pleuritic effusion. 
The most common mistake which I have seen made is to confound em- 
pyema with unresolved pneumonia. The latter is very infrequent, so 
that the probabilities are always strongly in favour of the diagnosis of 
empyema. In pneumonia rarely, if ever, is the whole lung affected. 
There is increased local fremitus, dulness, bronchial voice and breath- 
ing, and occasional rales of friction sounds. In empyema the whole lung 
is often affected, there is displacement of the heart, flatness on percus- 
sion, diminished or absent vocal fremitus, and although bronchial voice 
and breathing are present, they are usually distant and feeble. There 
are no rales or friction sounds. In doubtful cases an exploratory punc- 
ture should always be made. Serous effusions give the same physical 
signs as empyema, but are relatively rare. 

Prognosis.—There is probably no disease in which the patient appears 
so ill, and yet so often recovers completely, as in lobar pneumonia in a 
child over three years old. Of 1,295 collected cases, chiefly from hos- 
pital practice, there were but 39 deaths, a mortality of three per cent. 
In 187 cases of my own there were 21 deaths, a mortality of eleven 
per cent. Only one of the fatal cases was over two years old. The dif- 
ference between the mortality among my cases and the general mortality 
given, is due to the fact that a large proportion of the first group were 
observed in children under two years, while of the collected cases the 
vast majority were in older children. Combining the above figures, we 
have a total of 1,482 cases with 60 deaths, a mortality of four per cent. 
In nearly all my cases death was due either to complications or to very 
extensive disease, as when both lungs were involved, or nearly the whole 
of one lung. In only one case was an uncomplicated pneumonia of a 
single lobe fatal. 

The prognosis depends upon the age of the patient, the presence or 
absence of complications, and the extent of the disease. These factors 
are to be taken into consideration rather than any special symptoms. 
Early convulsions do not materially affect the prognosis. Of seven such 
cases only one was fatal. Late convulsions are always very unfavourable, 
indicating either exhaustion, toxemia, or the development of meningitis. 
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The occurrence of vomiting, diarrhcea, or marked tympanites late in 
the disease is always unfavourable. 

A temperature range between 102° and 105° F. is the rule, and within 
these limits the fever does not affect the prognosis. Even very high 
temperature does not increase the danger from the disease as much as 
might be expected. Of fifteen cases in which the temperature reached 
106° F. or over, all but three recovered ; while of six cases in which it was 
106.5° or over, only one died. The highest recorded temperature in 
my cases—107.5° F.—was in a patient who recovered. A transient rise, 
even though the temperature may go very high, is seldom serious. 
Much more serious is a fever which remains steadily above 105° F., as in 
most cases this accompanies either very extensive disease or pleuro-pneu- 
monia. The continuance of the fever after the tenth day is a bad symp- 
tom, for, although the crisis may be postponed until the twelfth day and 
oceur normally, such a prolonged temperature is apt to be an indication 
of a new focus of disease or the development of complications. In a 
severe attack, the extension of the disease to a new lobe after the fifth day 
is always unfavourable. If resolution does not begin soon after the tem- 
perature becomes normal a relapse should then be apprehended, or the 
development of empyema, or some other complication. 

Treatment.—In the treatment of lobar pneumonia in children, several 
cardinal facts are to be kept in mind. It is a self-limited disease, having 
a strong tendency to recovery in the great majority of cases regardless 
of the treatment adopted. The fatal cases are almost always in children 
under three years of age; the rare deaths in older ones are usually due 
to complications. I believe that there is no means of treatment by which 
we can abort pneumonia or shorten its course. . It follows, therefore, that 
the indications are, so far as possible, to make the patient comfortable 
during his illness, to prevent complications, and to treat the individual 
symptoms as they arise. 

In perhaps the majority of cases, hygienic treatment is all that is 
required. The patient should be kept in bed, no matter how mild the 
attack ; he should be lightly covered, disturbed just as little as possible, 
and allowed plenty of fresh air in the room. An open window is desirable 
even though the room temperature is constantly as low as 60° F. Food 
should be given at regular intervals, seldom oftener than every three 
hours. It should not be forced when the patient is suffering only from 
thirst, especially early in the attack when the appetite is often com- 
pletely lost. Water should be allowed freely at all times. 

These measures, careful nursing, an ‘occasional dose of codeine (gr. 
zy to a child of three years) when the patient is very restless, fretful, or 
sleepless, and cold sponging when the temperature makes him uncom- 
fortable, are usually all that is necessary, except to keep a sharp lookout 
for complications. 
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Special symptoms may require treatment. When not severe, the 
nervous symptoms may be controlled by codeine alone or in combination 
with phenacetine or the bromides. Sometimes sponging with warm water 
is better than drugs. Severe nervous symptoms, such as delirium, stupor, 
great restlessness with impending convulsions, when associated with high 
temperature, call for ice to the head, cold sponging, or the cold pack 
or bath. Pain, if moderate, may be relieved by counter-irritation by a 
mustard paste or by a hot poultice; if severe, codeine may be used 
in addition. The cough is rarely severe enough to require treatment. 
When it is so severe as to prevent sleep, small doses of Dover’s powder 
or codeine should be given. Antipyretic measures are not necessarily 
called for even if the temperature is very high. Some nervous children 
are less disturbed by the temperature than by the means used to reduce 
it. Under such conditions the temperature should be closely watched, 
but not necessarily interfered with unless other symptoms develop. The 
nervous symptoms are a better guide than the thermometer to the use 
of antipyretics. Cold I believe to be the safest and most certain anti- 
pyretic we possess. It may be used as a cold sponge bath, the cold 
pack or an ice bag to the chest. There is no objection to the bath except 
the prejudice of the laity. While cold is appled to the trunk the ex- 
tremities should be closely watched, and heat applied if necessary. The 
duration of the pack or bath, and the frequency of their use, will depend 
upon the individual case. In the majority of cases stimulants are not 
required. They are called for when the pulse is weak, compressible, and 
rapid, when the face is pale and the extremities are cold. The same 
stimulants are to be employed, and in the same way, as in broncho- 
pneumonia. Cardiac stimulants are usually required in larger quantity 
at the time of and just after the crisis. Respiratory stimulants are indi- 
eated as in broncho-pneumonia. 

PLEURO-PNEUMONIA.—Under this term are included cases of pneu- 
monia with an excessive amount of pleurisy, the two processes uniting 
to produce a single clinical type of disease. 

In nearly all cases of lobar pneumonia there is a certain amount 
of inflammation of the pulmonary pleura, and also in those cases of 
broncho-pneumonia which are accompanied by any marked degree of 
consolidation. In both of these the pleurisy is usually coextensive with 
the consolidation. But in certain cases, in both forms of pneumonia, the 
amount of pleurisy is excessive, and this so modifies the symptoms and 
course of the disease as to require for them a separate consideration. 
In some it appears that the inflammatory process begins almost simul- 
taneously in the lung and in the pleura; while in others the pleurisy 
follows the pneumonia. These cases are, I believe, almost invariably 
due to the pneumococcus, although in some there is a mixed infection. 

In 398 hospital cases of pneumonia there were 27, or 6.8 per cent, 
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which could be classed as pleuro-pneumonia, the diagnosis being con- 
firmed either by autopsy or operation. Of 190 fatal cases, 12°5 per cent 
were pleuro-pneumonia. Most of these hospital patients were under three 
years of age, and the disease is, I think, more frequent at this period than 
in older children. 

Lesions,—Of these 27 cases, 17 were classed as broncho-pneumonia and 
10 as lobar pneumonia. ‘The left lung was more frequently affected than 
the right in the proportion of three to two. In most of the cases the 
pleura covering the entire lung was involved, even though the pneumonia 
affected but a single lobe, or only a part of a lobe. In nearly half the cases 
both lungs were involved, but one to a very much less extent than the 
other. In a small number of cases the pleurisy was limited to the pos- 
terior surface of the lung, stopping at the axillary line. 

In pleuro-pneumonia both the visceral and the parietal pleura are 
coated with a layer of yellowish-green fibrin, in thick, shaggy masses, by 
which the lung is adherent to the chest wall, the diaphragm, and the 
pericardium (Plate XII). The exudation varies between one eighth 
and one half an inch in thickness. It can often be stripped from the 
lung or scraped from the chest wall by the handful. In its meshes small 
pockets may form, which contain only a few drops, or sometimes a 
drachm of pus, or less frequently serum. This is the condition in which 
the lung is usually found where death has occurred at the height of the 
disease. If the process has lasted longer, larger collections of pus may be 
present. The lung itself shows the usual changes of pneumonia, and if © 
there has been any considerable accumulation of fluid, there are in addi- 
tion the evidences of compression. 

With pleuro-pneumonia of the left side, the pericardium is occa- 
sionally involved. This was seen in two of my cases, the lesions closely 
resembling those of the pleura. In two cases there was also meningitis, 
and in one peritonitis, the exudation in all cases having the same charac- 
teristics. 

An inflammation of the intensity described is very often fatal in the 
acute stage, if the patient is a child under two years old. Occasionally 
at this age, and very frequently in older children, we see the later stages 
of the process. ‘The most frequent course is for more and more pus to be 
poured out from the inflamed pleura until the chest is filled, the case 
becoming thus one of empyema. Sometimes the fluid is serous instead of 
purulent, but this is very rare in infancy. Under other circumstances the 
exudation is partly absorbed, but the greater part becomes organized so as 
to form a thick jacket of fibrous tissue which binds the lobe or lung to 
the chest wall, and interferes seriously with its subsequent full expansion. 
Chronic interstitial pneumonia may follow. ; 

Symptoms.—There is little which distinguishes a case of pleuro-pneu- 
monia except the severity of all the constitutional symptoms; the tem: 
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perature is often higher, the prostration greater, and the patient in every 
way impresses one as being more seriously ill than with ordinary pneu- 
monia. Sometimes the thoracic pain is more severe and more constant 
than is usual in pneumonia. The diagnosis, however, is to be made by 
the physical signs. 

In the early stage the pleuritic friction sounds are unusually promi- 
nent; after two or three days the signs of consolidation come out clearly 
in most cases, but still accompanied by loud friction sounds. After the 
fibrinous exudation is very abundant, the signs are often obscure and con-, 
fusing, and there may be at no time well-defined signs of consolidation. 
There is usually a mingling of the signs of consolidation with those of 
effusion. ‘There is marked dulness, and sometimes flatness. The vocal 
fremitus is apt to be diminished, and it may be absent. Bronchial voice 
and breathing are heard, but they are not distinct as in consolidation; 
they are, however, feeble and distant, as over fluid. There are usually 
coarse, moist, crackling pleuritic sounds, but these may be absent. The 
signs may be found over one entire lung, or they may be limited to 
the posterior region, and even toa single lobe. hey resemble those 
present over fluid, with one exception—viz., the heart is not displaced. 
If an exploratory puncture is made, nothing is found; occasionally the 
exploring needle happens to strike one of the small pockets of pus 
in the meshes of the fibrin, and a few drops of clear pus are withdrawn. 
If an incision is made under the supposition that the case is one of em- 
pyema, no more pus may be found, the surgeon coming upon the pul- 
monary adhesions as soon as the chest is opened. There is scarcely any 
condition in the chest giving signs more puzzling than those just enu- 
merated. They are, however, easily explained by the pathological con- 
ditions present. 

Prognosis.—The prognosis in pleuro-pneumonia is much worse than 
in simple pneumonia. In infants the outlook is very bad, the majority of 
cases dying during the acute stage, usually in the second week. Very 
young children may be overwhelmed with the extent and the intensity of 
the inflammation, and die in four or five days. In children over two years 
old the most frequent result is for the case to go on to empyema, which 
with proper treatment usually terminates in recovery. Where there is 
organization of the fibrin with the production of extensive adhesions, the 
ultimate result is often not so-favourable as when empyema develops. 
Convyalescence is usually slow, and the patients are liable to exacerbations of 
pleurisy; they may suffer for years from the partial crippling of one lung. 

Diagnosis.—This is to be made only by the physical signs. A differ- 
ential diagnosis from fluid in the chest can in some cases be made only 
by an exploratory puncture. 

Treatment.—Cases of pleuro-pneumonia require no special treatment. 
In general they are to be managed like the ordinary cases of pneumonia 
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of the severe type. In some, the excessive pain may call for more active 
counter-irritation and a freer use of opium than in other forms of pneu- 
monia, and the greater prostration may require that stimulants be given 
earlier and in larger quantities. 


HYPOSTATIC PNEUMONIA, 


This can not often be recognised clinically, but it is very frequently 
seen upon the post-mortem table. It is present in some degree in al- 
most every case where an infant has died of chronic disease. It is par- 
ticularly frequent in those who have died of marasmus. It is sometimes 
described as “strip pneumonia,” on account of its position. It invari- 
ably occupies a strip along the posterior border of both lungs, and usu- 
ally of both the uper and lower lobes. This is from one to two inches 
wide, of a uniform dark-red colour, and is sharply outlined. The pleura 
is not involved, and the remainder of the lung may be normal, congested, 
or slightly emphysematous. On section, it is seen that the pneumonic 
area is quite superficial, rarely involving the lung to a greater depth 
than half an inch. Under the microscope there is found a distention of 
the small blood-vessels in the affected area, and the air vesicles are filled 
with many red blood cells, epithelial cells, and a few leucocytes. Be- 
tween the areas of consolidation are groups of air vesicles which are 
normal, congested, or collapsed. It is a lobular rather than a broncho- 
pneumonia. ‘The lesions in this form of pneumonia are probably the 
result of venous stasis, owing to the child’s recumbent position. 

At autopsy the condition may be confounded with atelectasis; this, 
however, is almost invariably more marked in the interior of the lung, 
while pneumonia is always more marked upon the surface. The two con- 
ditions are sometimes associated. Little significance is to be attached 
to the finding of hypostatic pneumonia at autopsy, and it alone should 
never be regarded as a sufficient cause of death, although it is perhaps 
the only lesion present. During life it may give rise to fine moist rales, 
which are heard along the spine, usually upon both sides; but there is 
neither dulness nor bronchial breathing. 

The treatment is that of the primary disease. 


CHRONIC BRONCHO-PNEUMONIA—CHRONIC INTERSTITIAL 
PNEUMONIA—BRONCHIECTASIS. 


Chronic broncho-pneumonia is an inflammation of the connective- 
tissue framework of the lung, involving the stroma, the alveolar septa, 
the walls of the bronchi, and the pleura. It is usually accompanied by 
cylindrical dilatation of the bronchi—bronchiectasis. 

Etiology.—In children, as in adults, this process is most frequently 
associated with pulntonary tuberculosis ; but in early life it is not an in- 
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In the greater part of the specimen the disease is limited to the vicinity of the 
small bronchi, A A A, each of which is surrounded by a zone of new connective 
tissue, the result of the inflammatory process, the intervening lung tissue, B B, being 
normal. In the lower left-hand portion, the disease is more diffuse; the air vesicles, 
C, between the areas of new connective tissue are greatly compressed, and in some 
places entirely obliterated. (After Delafield.) 
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frequent condition apart from tuberculosis. The non-tuberculous cases, 
as a rule, are preceded by an attack of acute broncho-pneumonia, some- 
times by several such attacks, séparated by longer or shorter intervals. 

Lesions.—The part of the lung affected may be an entire lobe, but 
usually it is a portion of one lobe, or there are areas in more than one 
lobe. There are dense connective-tissue adhesions binding the diseased 
part to the chest wall, to the diaphragm and to the pericardium, often . 
so firmly that the lung is torn on removal. The affected lung is smaller 
than in health; it is hard, tough, and fibrous. Surrounding the fibrous 
portions are emphysematous areas. On section, the process is seen to 
be somewhat irregularly distributed through the lung, the lesion being 
usually most marked in the vicinity of the smaller bronchi, and some- 
times seen only there, the intervening lung being nearly normal (Plate 
XIII). In some portions, where the process is most advanced, almost 
all trace of lung tissue has disappeared, the part resembling a solid 
fibrous tumour, through which run the bronchial tubes, usually much 
dilated. In places this dilatation may be sufficient to form cavities of 
considerable size. The bronchial glands are often enlarged to the size 
of a hazelnut, and they may be tuberculous. 

Upon examination with the microscope, the pleura is found greatly 
thickened, with bands of new fibrous tissue passing from it into the lung. 
The walls of the small bronchi are in most places thicker than normal, 
but elsewhere they have undergone cylindrical dilatation, and are filled 
with pus. The walls of the alveoli show a marked proliferation of the 
connective-tissue elements, and the alveoli are filled with organized in- . 
flammatory products, so that they are nearly or quite obliterated. The 
stroma is much increased in amount throughout the affected lung. 

Symptoms.—In most of the cases there is a history of an attack of 
acute broncho-pneumonia, from which the child made a slow convales- 
cence, remaining pale, anemic, and sometimes wasted for several months. 
Improvement then took place in the general symptoms, the appetite and 
strength returned, and in’many cases the lost weight was nearly or quite 
regained. However, neither the pulmonary symptoms nor the physical 
signs entirely disappeared. There remained a dry, hard cough, which at 
times was severe. Pains in the chest were occasionally complained of, 
and perhaps shortness of breath on exertion was noticed. 

Examination shows a persistence of the dulness on percussion, with 
a rude or broncho-vesicular respiratory murmur of very feeble intensity. 
Little change may take place in these signs for months; then an acute 
attack of bronchitis or broncho-pneumonia may occur. If the latter, the 
same lung is affected, and a fresh consolidation is added to the previous 
disease. This attack may not be very severe, but it drags on for several 
weeks, with slight fever and little or no change in the physical signs. 
Partial resolution may then take place, but the lung is left much more 
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seriously crippled than before. Often there is a history of several such 
attacks, each one leaving the lung a little worse than it found it. 

_ The characteristic physical signs of chrenic broncho-pneumonia are 
not usually present until the process has continued for many months. 
They may be found over part of a lobe, or over an entire lobe, or even the 
greater part of one lung. On inspection, there is seen in a well-marked 
case, retraction of the chest, which is especially noticeable when the 
disease is situated at the apex of the lung. The vocal fremitus is usually 
increased, but it may not be abnormal. There is marked dulness, often 
flatness, over the affected area, with exaggerated resonance over the rest 
of the lung. The area of flatness shades off gradually. The most strik- 
ing thing on auscultation is the very feeble respiratory murmur ; In many 
cases the lung is almost silent. Rales and friction sounds are usually 
absent except during an acute exacerbation of the symptoms, when they 
may be heard as in any attack of broncho-pneumonia. In recent cases 
there is no displacement of the heart; in those of long standing it may 
be drawn far to the affected side by contraction of the adhesions. 

When the lesions are once present complete recovery is impossible, 
and there is always a tendency for them to increase rapidly or slowly, 
‘according to the child’s vigour of constitution, its surroundings, and the 
frequency with which exacerbations occur. If the disease is extensive 
the patient often succumbs to some intercurrent disease or to an acute 
attack of pneumonia; if limited in area, the process may be arrested and 
the patient recover, always, however, to be more or less embarrassed. be- 
cause of the crippling of a part of one lung. Not a small number of 
these children ultimately die of tuberculosis, and in such cases it is always 
a difficult matter to decide whether tuberculosis was present from the 
beginning, or whether there was subsequent infection. 

The cases in which bronchiectasis is the most important condition 
are not common. The only characteristic additional symptom is a copious 
muco-purulent expectoration which is usually very fetid. It may amount 
to several ounces a day, and is expelled after paroxysms of coughing 
which usually occur in the morning. This may continue for months or 
even years, and yet these patients are generally without fever, seldom lose 
weight, and may give the appearance of being in very good health. It 
is rare that the physical signs of a cavity are present. 

Prognosis.—This depends on the extent of the disease, the patient’s 
age and constitution, and on our ability to prevent by treatment, climatic 
and otherwise, the occurrence of acute exacerbations. Under the most 
favourable conditions, a few patients may recover completely so far as 
symptoms are concerned ; but the majority remain at best delicate during 
childhood, or even throughout life. ; 

Diagnosis.—The most important thing is to distinguish between the 
simple and the tuberculous cases, and this, it must be confessed, is in the 
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majority impossible. I have repeatedly seen a process proved at autopsy 
to be simple, which all who had observed the case had unhesitatingly pro- 
nounced to be tuberculous, and quite as often the opposite has been true. 
If the family history is good, if the patient lives in the country, if his 
symptoms begin with a well-defined acute attack of pneumonia, if the 
seat of disease is the base posteriorly, and if the examination of the 
sputum is negative, the process is probably simple. If the family history 
is doubtful or is positively tuberculous, if the patient lives in the city, and 
especially if he is an inmate of an institution or if his home is among 
the tenements, if the initial symptoms are indefinite, if the disease is 
situated anteriorly, the process is probably tuberculous. The discovery 
of tubercle bacilli in the sputum is, of course, conclusive. 

Treatment.—Nothing has any essential influence upon the disease 
except change of climate. This should be the same as for tuberculous 
cases. The treatment of the patient has for its object the maintenance 
of the general nutrition at its highest point, by careful feeding, judicious 
exercise, and by most of the measures enumerated in the chapter on Mal- 
nutrition. Cod-liver oil should be given throughout every winter season. 
The cough may be treated as in cases of chronic bronchitis. 

Cases of bronchiectasis may obtain considerable relief from inhala- 
tions of creosote. They should not be operated upon. 


ABSCESS OF THE LUNG. 


Multiple small abscesses are not uncommon as a termination of acute 
broncho-pneumonia, in which connection they have already been consid- 
ered. Larger non-tuberculous abscesses of the lung are rare, very obscure 
in their symptoms, and apt to be mistaken for localized empyema, some- 
times for interstitial pneumonia with bronchiectasis. Three such cases 
have come under my observation.* One was discovered at autopsy, the 
other two were recognized during life and successfully treated by opera- 
tion. Other examples in young children have been reported by Huber 
and by Hedges. The cause of these single abscesses is usually a previous 
attack of acute primary pneumonia, less frequently an inflammation ex- 
cited by a foreign body in the lung. 

An abscess due to a foreign body is usually accompanied by wasting, 
and a widely fluctuating temperature of a hectic type—symptoms sug- 
gestive of a rapidly advancing tuberculous process. If the abscess follows 
an ordinary pneumonia the course is generally less intense. » The consti- 
tutional symptoms differ little from those of empyema. There is an 
irregular type of fever, sometimes quite high, but more often only from 
99° to 101° or 102° F., a moderate cough, not much wasting and gener- 
ally not very marked prostration. <A leucocytosis of 30,000 to 50,000 is 
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usually present. The physical signs are somewhat confusing and are a 
combination of those present in effusion and consolidation. There is an 
area of flatness shading off into dulness. The vocal fremitus may be 
increased or it may be diminished. The respiratory murmur is very 
feeble or absent over the abscess, often it is broncho-vesicular in charac- 
ter. Friction sounds and rales are usually present. The heart is slightly 
or not at all displaced. If an exploratory needle is introduced, pus may 
not be found even by repeated punctures; or it may be obtained at one 
time and not at another, although introduced in the same intercostal 
space, the difference in result being due to the direction in which the 
needle is passed into the lung. When pus is found, the diagnosis of a 
localized empyema is generally regarded as established, and it is not until 
the chest is opened that the mistake is discovered. The operator then 
comes upon the lung, which may or may not be adherent. If the abscess 
follows an acute pneumonia the pus may show a pure culture of the 
pneumococcus. If it is due to a foreign body, there is invariably mixed 
infection, and the pus is apt to be fetid. 

When not treated surgically abscess of the lung may rupture into the 
pleural cavity, producing a secondary empyema, or spontaneous evacu- 
ation may take place through a bronchus and recovery follow. When 
the cause is a foreign body rapid recovery often follows its expulsion by 
coughing. If the diagnosis is made and proper surgical treatment is 
instituted, recovery occurs in probably the majority of cases. 

The general plan of treatment should be the same as in empyema. In 
a small proportion of cases aspiration may suffice for a cure. However, 
incision is usually necessary. If the pleura is not adherent, adhesions 
should be excited by packing the thoracic wound with gauze, and after 
a few days a second operation may be done. The lung should be opened 
with a blunt instrument, following the lne of the exploring needle, and 
a drainage-tube inserted as in empyema, the subsequent treatment being 
the same as for that disease. 


GANGRENE OF THE LUNG. 


Pulmonary gangrene is rare in children, although probably more com- 
mon than in adults. It is most frequently associated with pneumonia. 
It is usually circumscribed, and seldom diagnosticated during life. 

Etiology.—All my cases have been in children under three years old, 
the youngest an infant of four months. Gangrene occurs for the most 
part in children who are ill-conditioned, feeble, or cachectic, and often 
follows one of the infectious diseases, particularly measles. Of nine cases 
which have come under my personal observation, six complicated acute 
broncho-pneumonia and one, lobar pneumonia. It has been present in 
three per cent of my autopsies upon cases of pneumonia. The immediate 
cause of the necrotic process is interference with the circulation in a part 
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of the lung, which is usually due to thrombosis or embolism of some of 
the branches of the pulmonary artery. To this there is added the en- 
trance of putrefactive bacteria. In some cases pulmonary gangrene may 
begin as a septic thrombosis, this infection originating in some process in 
a distant part of the body. 

Lesions.—The lower lobes are more frequently affected than the up- 
per, and the surface of the lung rather than the central portions. 

Two forms of gangrene may be seen: the diffuse form, which affects 
a whole lobe, or even a whole lung; and the circumscribed form, which 
occurs in a number of small scattered areas. The latter is the variety 
usually seen in children. In the diffuse form the lung is of a dirty 
green or brown colour, moist, and emits a gangrenous odour. In the 
circumscribed form, when occurring in pneumonia, the parts affected 
are of a gray or green colour, usually wedge-shaped, with the base at the 
surface of the lung. In the early stage they are not softened, and have 
no gangrenous odour; later, both these conditions may be present, and 
masses of necrotic lung tissue may be found in a cavity with ragged walls, 
partly filled with fetid pus. Careful dissection will reveal, in many cases, 
the presence of thrombi in the vessels leading to the gangrenous parts. 

Symptoms.—There are but two distinctive symptoms of pulmonary 
gangrene: the gangrenous odour of the breath, and the expectoration of 
masses of necrotic lung tissue. In the cases associated with acute pneu- 
monia, which include the majority of those seen, death nearly always 
takes place before there is any separation of the sloughs, and even before 
very active decomposition in the necrotic areas has occurred. Both the 
peculiar symptoms are therefore wanting, and the diagnosis is made only 
at the autopsy. This has been true of nearly all the cases which have 
come under my own observation. But these patients, with one exception, 
were infants. In older children, particularly in cases secondary to the 
entrance of a foreign body, the characteristic symptoms are more fre- 
quently seen, and there may be a third symptom—hemorrhage. This 
is present in about one fourth of the cases (Rilliet and Barthez), and 
may be fatal. The general symptoms associated with gangrene are those 
of profound asthenia, resembling the typhoid condition. 

From what has been said, it will be evident that the diagnosis is very 
difficult. If the characteristic odour of the breath is present, conditions 
in the mouth from which it might arise must be excluded. The physical 
signs differ in no respect from those of ordinary cases of pneumonia. 
The termination is almost always in death. This is due not only to the 
condition itself, but to the cireumstances in which it is seen. 

Treatment.—The general treatment should be supporting and stimu- 
lating, as in all severe cases of pneumonia. For the local process but 
little can be done, except the inhalation of antiseptics, of which creosote 
and turpentine are undoubtedly the best, 


od 
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ACQUIRED ATELECTASIS—PULMONARY COLLAPSE. 


These terms are applied to a state of the lung resembling the feetal - 
condition, but occurring in a lung which has once been expanded. It 
may be due to compression or to obstruction. 

Collapse from Compression.—The principal cause of this form is pleu- 
ritie effusion. It may also be produced by pneumothorax, enlargement 
of the heart, pericardial effusion, deformities of the chest from rickets 
or Pott’s disease, and tumours of the mediastinum or the thoracic wall. 
In these conditions, on account of the external pressure, the air vesicles 
are not filled, although the bronchi are pervious. After collapse has ex- 
isted for a considerable time, changes may take place in the lung which 
render expansion difficult or impossible. Unless, however, there are 
pleuritic adhesions, expansion often takes place readily after many weeks 
and even months. The symptoms and signs are those of the original 
disease. 

Treatment is available chiefly in that form which follows pleuritic 
effusion, and will be considered in the chapter on Empyema. 

Collapse from Obstruction.—This is due to two factors: blocking of 
either the large or small bronchial tubes, and feeble inspiratory force. 
The importance of collapse from obstruction in the acute diseases of 
the lung in infancy has, I think, been exaggerated. Whenever a large 
or small bronchus is completely obstructed by a foreign body, the portion 
of the lung to which the bronchus is distributed gradually becomes 
collapsed. If it is one of the primary bronchi which is occluded, a whole 
lung may be collapsed; if one of the lobar divisions, an entire lobe; if 
one of the smaller divisions, only a small area. The collapse does not 
take place immediately, but the contents of the air vesicles are gradually 
absorbed by the blood. The collapsed portion is slightly depressed below 
the surface of the lung. It is of a dark-red colour, very vascular, and 
to the naked eye resembles a pneumonic area, which it may subsequently 
become. 

Many writers explain the development of broncho-pneumonia from 
bronchitis of the smaller tubes, through the intervention of pulmonary 
collapse, assuming that the obstruction of the small bronchi from swelling 
of their walls and the accumulation of secretion, produces the same re- 
sult as the plugging of a bronchus by a foreign body. In my own autop- 
sies I have found little support for this theory. In acute bronchitis of 
the smaller tubes the lumen is narrowed, but seldom enough to prevent 
the entrance of air. The result is usually emphysema, not atelectasis. 
Such, at least, has been the condition I have most frequently found in 
autopsies in the earliest stage of broncho-pneumonia following bronchitis 
of the fine tubes. There are very often groups of collapsed air vesicles 
surrounding pneumonic areas, but these are neither an essential nor a 
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very important part of the lesion. Collapse of a large part of the lung, 
or even of a lobe, I have never seen, either in pertussis or in acute 
bronchitis. i . 

There is seen in delicate or rachitic infants a form of enilnce which 
comes on very gradually. It is accompanied by bronchitis affecting the 
tubes in the dependent part of the lung. It may resemble the congenital 
form of atelectasis. Under the microscope there is almost invariably 
found accompanying the collapse, lobular pneumonia and bronchitis of 
the tubes in the affected regions. 

The symptoms of acquired atelectasis are much the same as in the 
persistent congenital form. The respiration is rapid, and there may be 
inspiratory dyspncea with deep recession of the chest walls, especially if 
there is rickets. There is also cyanosis of variable intensity. The tem- 
perature is not elevated, but frequently is subnormal. The physical signs 
are very uncertain. There is usually feeble respiratory murmur over the 
affected areas, occasionally accompanied by moist rales. The essential 
point of difference between these cases and those of congenital atelectasis 
is that in the former the patients are often strong at birth, crying and 
breathing well, giving no signs of anything wrong in the lungs until the 
general nutrition has suffered from some other cause. 

The following is a fairly typical case: A female infant thirteen months 
old had been under observation for several months before death. During 
this period she suffered a great part of the time from mild bronchitis. 
The chest was extremely rachitic. ‘The respiration was always acceler- 
ated, and on inspiration the lateral recession of the chest was at times 
extreme. There was occasionally seen slight cyanosis, and during the 
last few weeks it was constant. Death occurred quite suddenly. At 
autopsy there was found very marked vesicular emphysema of both lungs 
in front. Nearly the whole of both lower lobes were in a condition of 
collapse, and of a uniform grayish-purple colour. The posterior portion 
of the upper lobes was similarly affected, but to a less degree. With 
moderate force all of the collapsed areas could be completely inflated. 
Bronchitis was present, but the pleura was normal. 

The treatment of these cases is the same as that outlined in the chap- 
ter upon Congenital Atelectasis (page 74). 


EMPHYSEMA. 


Pulmonary emphysema consists primarily in overdistention of the air 
vesicles. It may result in their rupture and the escape of air into the 
interlobular connective tissue of the lung. In infancy and childhood 
emphysema is usually associated with acute processes. 

Etiology.—Cases of emphysema are divided into two groups which are 
due to quite different causes. In one group it is compensatory, and consists 
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in overdistention of the air vesicles in certain parts of the lungs because 
the full expansion of other parts is prevented either because they are con- 
solidated, as in pneumonia or tuberculosis, bound down by adhesions 
from old pleurisy, or subjected to external pressure, as from chest de- 
formities due to Potts disease or rickets. In these conditions it is prob- 
able that the emphysema is produced during inspiration. It may also be 
produced by the artificial inflation of the lungs of the newly born. 

In the second group of cases emphysema is produced by obstructive 
expiratory dyspnwa or cough. It is seen in all forms of laryngeal stenosis, 
in acute bronchitis and broncho-pneumonia, in asthma, pertussis, and 
occasionally it is produced by any condition which requires deep inspira- 
tion and holding the breath. A case has been reported to me which 
occurred in a little boy, who, while playing that he was a steam engine, 
would hold his breath for a long time and then issue short, forcible ex- 
piratory puffs. In bronchitis the obstruction may be caused by swelling 
of the mucous membrane or by an accumulation of secretion. In this 
group of cases air enters the lung, but as it can not readily escape, the air 
vesicles are distended, sometimes to such a degree that their resiliency is 
almost entirely lost. 

Lesions.—The most common form in early life is acute vesicular 
emphysema, which occurs when the force distending the air cells is only 
moderate. In this form there is dilatation of the vesicles with very slight 
structural changes, there being usually rupture of a few alveolar septa 
only (Fig. 90). Although the dilatation may be quite marked, the emphy- 
sema is not permanent. The parts most affected are the upper lobes, par- 
ticularly the anterior borders. In appearance the emphysematous lung is 
pale, sometimes almost white. The areas are prominent, and do not col- 
lapse upon opening the chest. With a lens, or even with the naked eye, 
the individual air vesicles can often be distinguished as minute pearly 
bodies, at times resembling miliary tubercles. When the disease is 
secondary to acute bronchitis or laryngeal stenosis it may affect nearly the 
whole of both lungs. 

With a greater distending force rupture of many of the air vesicles 
results, and this may give rise to interstitial or interlobular emphysema. 
At times blebs are formed, varying in size from a pin’s head to a cherry. 
These are usually seen at the anterior border or at the root of the lung on 
its inner surface. Again, the air finds its way between the lobules, dis- 
secting them apart in all directions throughout the lung. Sometimes a 
large part of the surface of both lungs is seamed with irregular deep 
crevasses containing air, the largest being an inch or more in length and 
nearly one fourth of an inch wide. The most severe cases occur in per- 
tussis. On two or three occasions I have geen this form of emphysema, 
once to an extreme degree, where children had died from diseases uncon- 
nected with the respiratory tract, and where no history could be obtained 
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which threw any light upon the etiology of the emphysema. Rupture of 
the blebs which form at the root of the lung may lead to: emphysema of 
the mediastinum, or even of the swbcutaneous connective tissue of the body. 
This is occasionally seen in whooping-cough and in laryngeal stenosis. 
The primary or substantive form of emphysema seen in adult life rarely 
if ever occurs in childhood. 

Symptoms.—Emphysema occurring in acute pulmonary diseases gives 
rise to no peculiar symptoms and to no physical signs except exag- 
gerated resonance upon percussion. If the patients recover from the 
original disease, the emphysema undoubtedly disappears completely in 
the course of a few weeks or months. Acute interlobular emphysema 
can not be diagnosticated during life. The lesion is of such a nature 
that complete recovery is impossible, although improvement often takes 
place. P 

The treatment of emphysema is that of the disease with which it is 
associated. 


CHAPTER VI. 
PLEURISY. 


AL the common forms of inflammation of the pleura are seen in 
childhood. In the great majority of cases they are secondary to disease 
of the lung itself. Serous effusions are much less frequent than in 
adults, and under three years they are extremely rare. Purulent effu- 
sion (empyema) is, however, much more often seen than in adult life, 
and it is the most important variety of pleurisy with which the physi- 
cian has to deal. 

Whether inflammation of the pleura ever occurs as a strictly primary 
disease is still a mooted point. Cases are occasionally observed clinically 
in which both the serous and purulent forms of the disease appear to be 
primary, but these are extremely rare. Acute pleurisy may, however, fol- 
low inflammation of the lung so rapidly that it is not easy to determine 
that the lung was first affected. In infants, extension from the lung is 
almost the sole cause. It occurs both with lobar and broncho-pneumonia, 
existing to some degree in nearly every case in which there is consolida- 
tion of the lung. Next in frequency to simple pneumonia as a cause of 
' pleurisy are the tuberculous processes of the lung. ‘Tuberculous pleurisy 
without tuberculosis of the lungs or the bronchial glands is of doubtful 
occurrence. Acute pleurisy is not an infrequent complication of the 
infectious diseases, particularly scarlet and typhoid fevers, measles, and 
influenza. In most of these cases also it is secondary to disease of the 
Tung. Pleurisy in older children occasionally follows cold and exposure, 
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although it is doubtful whether in any case this is the only cause. In 
them algo it may occur as a complication of rheumatism. 

The most important cause of acute pleurisy being extension from 
pneumonia, it follows that it is most frequent in the cold season, that it 
oceurs more often in males than in females, and between the ages of one 
and five years. It may, however, be seen at all ages, and may even occur 
in intra-uterine life. The youngest case in which I have found extensive 
pleuritic adhesions as an evidence of previous inflammation was in an in- 
fant of three months, who died at the Randall’s Island Hospital. In this 
case firm connective tissue adhesions were found over the whole of both 
lungs. 

DRY PLEURISY. 

In infants and young children this usually accompanies pneumonia or 
tuberculous processes in the lung. In older children it may be primary. 

Lesions.—On account of the frequency with which this occurs in 
pneumonia we have an opportunity of observing it in all stages. In the 
mildest varieties it affects only the pulmonary pleura, and occurs over the 
pneumonic areas. The pleura is injected, has lost its lustre, and appears 
dull or roughened. This is due to an exudation of fibrin upon its surface. 
If the process continues, more fibrin is poured out, and there are in addition 
swelling and a proliferation of the connective-tissue cells, and an exuda- 
tion of leucocytes from the blood-vessels. The pleura is then coated with 
a layer of fibrin of variable thickness, in which are entangled pus cells 
and new connective-tissue cells. The layer of fibrin varies from the thick- 
ness of tissue paper to that of an ordinary book cover. In recent cases it 
may easily be stripped off, while in older ones it becomes organized and is 
firmly adherent. The colour of the exudate varies with the number of 
pus cells. It is gray, grayish-yellow, or yellowish-green, according as 
these cells are few or numerous. As a rule, dry pleurisy is localized, but 
the two opposing surfaces are affected. Part of the exudate is usually 
absorbed, but it is doubtful if complete recovery occurs, there being left 
behind some adhesions between the visceral and parietal layers. 

In some cases of dry pleurisy there is an excessive exudation of pus 
cells. These cases are most common in young children, and usually oc- 
cur with pneumonia, constituting what is known as “ pleuro-pneumo- 
nia.” ‘The process is essentially the same as in the cases just mentioned, 
yet the gross appearance differs very much from that of ordinary dry 
pleurisy. The lesions have already been described under the head of 
Pleuro-Pneumonia. 

In the dry form of tuberculous pleurisy there may be onlyan exudation 
of fibrin, or the pleura may be covered with gray tubercles and yellow 
tuberculous nodules. These are not only seen upon the pleura, but develop ; 
in the exudation. In this form, which is usually chronic, great thickening 
of the pleura may take place. Both the serous and purulent effusions 


PLEURISY WITH SEROUS EFFUSION. 593 


occurring in conjunction with tuberculosis are likely to be sacculated be- 
cause of the previous existence of adhesions. 

After nearly every case of dry pleurisy there probably remains some 
slight thickening of the pleura. In certain cases there follows a chronic 
inflammation of the pleura with the production of new connective tissue, 
which results in thickening and adhesions, which may be so extensive as 
to entirely obliterate the pleural cavity. Either one or both sides may be 
affected. This form is extremely rare in childhood. 

Symptoms.— As an independent clinical disease, acute dry pleurisy has 
no existence in infancy or early childhood. The cases which are occa- 
sionally so diagnosticated have in my experience invariably proven to be 
broncho-pneumonia. In children from ten to fourteen years old, dry 
pleurisy may occur under the same conditions as in adults. 

The symptoms: are sharp, localized pain, increased by full inspiration, 
sometimes tenderness upon pressure, and a short, teasing cough. The pain 
is not always felt upon the affected side, and it may be referred to the ab- 
domen. Upon physical examination, dry pleurisy is recognised by the pres- 
ence of a pleuritic friction sound. This is usually of a moist, crackling 
character, generally localized, and heard both on inspiration and expira- 
tion. It is quite superficial, and not changed by coughing. This form 
of pleurisy, as a rule, runs a course of a few days or a week, without con- 
stitutional symptoms. When dry pleurisy occurs as a complication of 
pneumonia it is recognised by the signs just mentioned; but it usually 
causes no new symptoms except pain. 

Treatment.—The treatment consists in counter-irritation by mustard, 
iodine, or blisters, according to the severity of the inflammation, and in 
the use of opium. Severe pain can sometimes be relieved by firmly en- 
circling the chest with a broad band of adhesive plaster. 


PLEURISY WITH SEROUS EFFUSION. 


This form of pleurisy is infrequent in children, and under three years 
it is very rare. It may occur as a complication of pneumonia, nephritis, 
acute rheumatism, scarlet fever, or any of the other acute infectious dis- 
eases. It may be tuberculous. In rare cases it appears to be primary. 
Bacteria are occasionally present in the exudation, even in cases which do 
not become purulent, but their number is usually small. The pneumo- 
coccus, the streptococcus, and the tubercle bacillus are the forms most 
often seen. 

Lesions.—The early changes are much the same as in dry pleurisy, 
but in addition serum is poured out from the blood-vessels, in some cases 
almost from the beginning of the inflammation. This may be small in 
amount, or it may fill the pleural cavity. The lesions are similar to those 
seen in adults, except that in children there is apt to be more fibrin. The 
process usually terminates in absorption of the serum, but, as in dry 
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pleurisy, more or less extensive adhesions are left behind from the fibri- 
nous exudation. 

Symptoms,—The small serous effusions of one or two ounces, occurring 
with the dry pleurisy that complicates pneumonia, rarely cause either 
symptoms or physical signs by which they can be recognised. In the 
present connection only those cases will be discussed in which the amount 
of effusion is considerable. This form of pleurisy sometimes follows a 
well-defined attack of pneumonia. Other cases come on with acute febrile 
symptoms somewhat resembling those of pneumonia, but with all the 
symptoms less severe, except the pain. After an illness of only two or 
three days the chest may be found full of fluid. In a third class the dis- 
ease comes on insidiously, with little or no fever, and often with no dis- 
tinct pulmonary symptoms except shortness of breath. ‘There are general 
weakness, sometimes loss of flesh, anaemia, and moderate prostration; but 
usually the patients are not sick enough to go to bed. The symptoms 
of pleurisy with effusion vary greatly. When it occurs as a complication of 
some acute infectious disease, it is often latent, and the diagnosis is to be 
made only by the physical examination of the chest. 

- The usual course of the disease is for the fluid to disappear gradually 
by absorption, the case going on to spontaneous recovery. Serious symp- 
toms resulting from pressure upon the heart and lungs are not common, 
but may occur when the fluid accumulates rapidly; hence they are most 
likely to be seen early in the attack. There may be great dyspnoea, some- 
times orthopnoea, cyanosis, weak pulse, and even attacks of syncope. 
Death may occur with these symptoms. In certain cases there is seen no 
tendency to spontaneous absorption, and the exudation may remain sta- 
tionary for months. There may then be fever, usually slight but some- 
times quite regular, with a decline in the general health, pallor and 
anemia, which may strongly suggest the existence of pus, although this 
is not present. Others are regarded as cases of tuberculosis. 

Physical Signs.—The signs in the chest are essentially the same whether 
the fluid is serons or purulent. On inspection, there is diminished move- 
ment of the affected side, sometimes bulging of the intercostal spaces, and 
if the effusion is large, an increase in the measurement of the affected side 
of the chest. The apex beat of the heart will usually be considerably dis- 
placed if the effusion is upon the left side. It may be found at the epi- 
gastrium, at the right border of the sternum, or even in the right mam- 
mary line. In disease of the right side the displacement is less, and 
occurs only with a large effusion. It may then be found in or near the 
left axillary line. On palpation, the vocal fremitus is usually diminished 
or absent, but it may be but little changed. Percussion gives marked dul- 
ness or flatness. In a large effusion this is over the entire lung. There 
is also a sensation of increased resistance appreciable by the percussing 
finger. With a smaller effusion there is usually flatness over the lower 
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part of the chest and dulness or tympanitic resonance above; sometimes 
dulness is found behind and tympanitic resonance at the apex in front. 
The line of flatness may change with the position of the patient. The 
signs on auscultation are variable, and probably lead to more frequent 
mistakes in diagnosis than in any other pulmonary affection. ‘Bronchial 
breathing and bronchial voice over the fluid are the rule in children; they 
are generally more distinct the greater the effusion. Absence of both voice 
and breathing is sometimes met with, but it is exceptional. The bronchial 
breathing over fluid usually differs from that over consolidation, in that it 
is feebler and distant ; in some cases, however, it is indistinguishable from 
that heard over consolidation. Friction sounds may be heard above the 
level of the fluid, or when the fluid is subsiding, and there may be bron- 
chial réles. 

Diagnosis.—The most reliable signs for diagnosis are displacement of 
the heart, flatness on percussion, absence of rales and friction sounds, and 
(usually distant) bronchial breathing. In an infant, flatness should always 
lead one to suspect fluid. If there is flatness over one entire lung, the 
existence of fluid is almost certain. Between serous and purulent effusions 
a positive diagnosis is possible only by the use of the exploring needle. 
This should be employed in every case, as for treatment it is important to 
know at once whether or not we have a purulent effusion to deal with. 
The amount of fluid in serous pleurisy is generally less than in the puru- 
lent variety. 

Pleurisy is further to be differentiated from pneumonia, and from tuber- 
culosis. From pneumonia, the acute cases are distinguished by the lower 
temperature, the less severe prostration, and the fact that all the general 
symptoms are milder, but especially by the physical signs. The differential 
diagnosis by the physical signs between effusion and the various forms of 
consolidation is considered under the head of Empyema. 

Prognosis.—These cases, as a rule, terminate in recovery, death being 
very infrequent. In cases coming on without definite cause there should 
always exist a suspicion of tuberculosis, and hence every patient should be 
closely watched for the development of the other signs of that disease. 

Treatment.—In the great majority of cases, only symptomatic treat- 
ment is required during the acute period. The patient should be kept 
in bed, and pain relieved by opium, counter-irritation, or hot poultices. 
After the fever has ceased the patient may be allowed to sit up, but all 
exertion should be carefully avoided if the effusion is large. Sudden 
death has often occurred when this rule has been violated. The patient 
should in suitable weather be kept in the open air as much as possible. 
In the course of a few weeks the effusion usually subsides under simple 
tonic treatment. Absorption may sometimes be hastened by counter- 
irritation and diuretics; but convalescence is apt to be slow, and it may 


be several months before the health is entirely restored. 
39 
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The removal of the fluid by operation is indicated in the acute stage 
when it is accumulating so rapidly as to endanger life from the pressure 
upon the heart and lungs; also when there is no tendency to absorption 
after from two to three weeks of constitutional treatment. In such cases 
nothing is to be gained by waiting, and harm may be done to the lung by 
the delay. The usual method is by aspiration. In the acute stage enough 
should be removed to relieve the patient’s symptoms, aspiration being re- 
peated if necessary in twelve or twenty-four hours. In the sub-acute stage 
the removal of a portion of the fluid may be all that is required, spontaneous 
absorption of the remainder often taking place then quite promptly. A 
few cases of serous pleurisy have been incised and drained as cases of 
empyema. Scharlau (New York) operated on such a case in an infant 
two years old. The effusion came on acutely and was excessive, the chest 
having refilled very quickly after aspiration. The chest was incised and 
drained and the patient recovered in five days. In chronic cases, in which 
there are slight fever and a gradual failure of general health, the opera- 
tion of incision is by some preferred to aspiration. 


EMPYEMA. 


Fully nine tenths of the cases of empyema in children under five years 
either occur with or follow pneumonia, being usually the sequel of the 
form described as pleuro-pneumonia. In some of these cases, however, 
the pleurisy masks the pneumonia, so that the former appears to be the 
primary disease. Tuberculosis is a rare cause in early childhood, but be- 
comes more frequent after the seventh year. HEmpyema may complicate 
scarlet fever, measles, or any of the other acute infectious diseases. It is 
met with in pyemia from all causes. It may occur in the newly born as 
the result of infection through the umbilical wound or the skin. It is 
seen with suppurative inflammations of the joints and in osteo-myelitis. 
It may complicate suppurative processes in the abdomen, such as ap- 
pendicitis or purulent peritonitis. Among the local causes may be men- 
tioned traumatism, necrosis of a rib, and the rupture into the pleural cay- 
ity of abscesses originating in the mediastinum, in the thoracic wall, or 
below the diaphragm. 

Bacteriology.—Much light upon the etiology of empyema has been 
thrown by the bacteriological investigations of the past few years, espe- 
cially by the work of Fraenkel, Weichselbaum, Levy, and Netter in 
Europe, and Prudden and Koplik in this country. Bacteriologically, we 
may divide the cases into several groups: 

1. Those containing the pneumococcus (micrococcus lanceolatus), usu- 
ally in pure culture. This is the largest group, and includes nearly all the 
cases secondary to pneumonia. The pleura is usually involved by direct 
infection from the lung. 

2. Those containing other pyogenic germs, particularly the Saori 
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coccus and the staphylococcus. Of these the streptococcus is the most 
important. It may be found alone, but is usually associated with the 
pneumococcus. This combination is likely to be found in cases sec- 
ondary to the pneumonia which occurs with the infectious diseases. The 
streptococcus and staphylococcus occur in the pleurisy of pyemia, and 
usually also when the disease is due to the rupture of abscesses into the 
pleural cavity. 

3. The cases due to tuberculosis. In this group the presence of the 
tubercle bacillus is very often difficult to demonstrate, and it may be 
absent. From this fact the statement is made by Levy that, if no bac- 
teria can be found in a purulent exudate, tuberculosis should always be 
suspected. It is not, however, safe to conclude that under these circum- 
stances tuberculosis is always present. 

Of nineteen successive cases of empyema occurring in my own prac- 
tice, the pneumococcus was found alone in fourteen; the streptococcus 
alone in three; the pneumococcus and streptococcus in one; and the 
staphylococcus alone in one. 

Lesions—Empyema is an inflammation with the production of 
serum, fibrin, and pus. In most of the cases—and the younger the 
child the more frequent its occurrence—it succeeds pleuro-pneumonia. 
There is first an exudation of fibrin with an excess of pus cells. As the 
process continues, more and more pus is poured out, with serum.. At 
first the fluid collects in small pockets formed by the slight adhesions. 
As it accumulates these are broken down, and the pleural cavity may be 
filled with pus. If the original inflammation involved but a portion of 
the pleura the empyema may be sacculated. This is often seen even in 
infants. Sacculated empyema is usually posterior, but may be in any 
part of the chest. In very rare cases there may be several sacs contain- 
ing pus, separated by septa. This I have never seen in empyema follow- 
ing pneumonia. The cases just described are those in which, in infants 
and young children, the pneumococcus is regularly found. The amount 
of fibrin is large, covers both surfaces of the pleura, and many large 
masses float in the fluid. The pus is usually thick, creamy, and odour- 
less. In another group of cases the evidences of inflammation of the 
pleura are much less marked, and in some they may be slight. There is 
but little fibrin in the exudate, and adhesions are rare. In this form the 
streptococcus or the staphylococcus are the organisms usually found. In 
these cases the inflammation may be purulent from the outset, and the 
pus is thinner than in the preceding variety. It is rare that empyema 
in a young child results from a serous effusion which has been gradu- 
ally converted into a purulent one. I can recall but a single instance. 

Even when the fluid is moderate in quantity it is not all at the bottom 
of the chest, but is generally distributed over a considerable part of its 
surface, and its depth at the middle and upper part of the chest may be 


598 DISEASES OF THE RESPIRATORY SYSTEM. 


only half an inch, or even less. When the accumulation is larger, the 
lung does not float on the surface of the fluid, but the fluid surrounds 
the lung, which is compressed on all sides (Fig. 110). The heart is dis- 
- placed; the diaphragm and 
the abdominal viscera are 
somewhat depressed, and 
there may be bulging of 
the chest on the affected 
side. The amount of fluid 
in ordinary cases is from 
half a pint to two pints, 
although in neglected cases 
it may accumulate until it 
amounts to four or five 
pints. The effect upon the 
lung will depend upon the 
amount of fluid and the 
duration of the compres- 
sion. When the quantity 
is small, or when the pres- 
sure is removed early, the 
lung in most cases readily 
expands, air being forced 
into it from the opposite 
lung, especially during the 
: act of coughing. If the 
Fie. 110.—Section of alung to illustrate the distribution of | pressure is great and has 
ea chest in a moderately large effusion been long continued, the 
adhesions over the lung 
may become so dense and firm that expansion is difficult, and can at best 
be only partial. In such cases recession of the chest wall occurs. In very 
old cases, expansion is still further interfered with by the changes taking 
place in the lung itself, usually a low grade of interstitial pneumonia. 

In cases of empyema receiving proper surgical treatment reasonably 
early, full expansion of the lung occurs, and, with the exception of adhe- 
sions, recovery may be complete. Although wide in extent, the adhesions 
are not usually strong enough to interfere seriously with the function of 
the lung. In cases receiving no treatment, absorption of the pus is pos- 
sible, but is not to be expected. It generally seeks an external outlet; the 
lung may be perforated and the pus evacuated through the bronchi, or 
external rupture may occur, generally in the neighbourhood of the nipple. 
In still other cases the pus may burrow along the spine, or through the 
diaphragm may reach the peritoneum. 

mpyema is more often of the left than of the right side, the propor- 


EMPYEMA. 599 


tion being about three to two. It is double in about three per cent of all 
cases, but much oftener in infants. The most serious complication in 
young children is pericarditis, usually with empyema of the left side; in 
older children the most frequent complication is pulmonary tuberculosis. 

Symptoms.—When it occurs as a sequel of pneumonia, the symptoms 


of empyema may follow those of the original disease without any inter- 
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Fie. 111.—Empyema following pneumonia. 


Private patient, girl, eight years old; severe pneumonia terminating by lysis; development 
of empyema indicated by secondary temperature; operation on seventeenth day; recovery. 


mission ; or after the temperature has been normal or nearly so for sev- 
eral days it may rise again, sometimes quite suddenly, but more often 
gradually. With this accession of fever there are other symptoms point- 
ing to an increase in the thoracic disease. (See Figs. 111 and 112.) 
After scarlet fever or other infectious diseases, the onset of empyema is 
often signalized by cough, rapid breathing, and the other usual symptoms 


Fie. 112.—Empyema following pneumonia. 


Hospital patient, two years old; single-lobe pneumonia with crisis on ninth day; no reso- 
lution, but instead gradual development of signs of empyema closely following the temperature 
curve. 


of pulmonary disease. In the cases where empyema appears to be pri- 
mary, the onset is sudden, with high temperature and general and local 
symptoms resembling those of pneumonia. After such a beginning, the 
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chest may be found full of pus by the third or fourth day. In older chil- 
dren empyema may come on with gradual, and even insidious symptoms, 
there being only slight fever, dyspnoea, and cachexia. Marked leucocy- 
tosis, 30,000 to 50,000, is almost invariably present. 

Whatever may have been the mode of onset, when the pus has been 
in the chest for some time the symptoms are fairly uniform. There is 
cachexia, pallor, anemia, and prostration which is generally sufficient to 
keep the child in bed. The respirations are always accelerated, being 
usually from forty to seventy a minute. Cough is present; there is dysp- 
ncea, sometimes marked, but more often it is scarcely noticeable. Fever 
is exceedingly variable; it is not usually above 102° or 103° F.; in 
many cases it is not over 100° F., and it may be absent altogether. A 
typical hectic temperature with sweating, is in my experience very rare. 
The pulse is rapid but of fair strength. There is loss of flesh, sometimes 
even emaciation and anorexia; occasionally there is diarrhcea. In chronic 
cases the general symptoms closely resemble those of tuberculosis. There 
may be clubbing of the fingers, albuminuria, swelling of the feet, and 
often marked lateral curvature of the spine. 

Diagnosis.—The physical signs do not differ essentially from those 
present in serous effusions. If the patient is under three years of age, the 
fluid is almost certain to be purulent; and from the third to the seventh 
year, pus is much more often found than serum. Marked leucocytosis - 
always makes pus more probable. In every case in which fluid is sus- 
pected the exploring needle should be used, because of the great impor- 
tance of an early diagnosis. The skin should be washed and the needle 
sterilized. Pus may not be found because the needle is too small, too 
short, or because it is introduced too far into the chest; for when the 
layer of pus is thin, the needle may be pushed through this into the lung. 

The physical signs upon which most reliance is to be placed are, 
marked dulness or flatness on percussion, feeble breathing, and displace- 
ment of the heart. When in a young child these signs are present, 
whether general or localized, a needle should be inserted, and if pus is not 
found at the first trial, repeated punctures should be made until the pres- 
ence or absence of fluid is definitely settled. 

Empyema is most frequently. confounded with unresolved pneumonia. 
The differential points are that in unresolved pneumonia the dulness is 
usually over a single lobe, rales or friction sounds are heard, and there is 
no displacement of the heart; empyema may give flatness over the whole 
lung, or over the lower half of the chest in front and behind, rales and 
friction sounds are absent over this area, and the heart is usually dis- 
placed. In both conditions we may get bronchial breathing and voice. 
The confusion of acute pneumonia cr tuberculosis with empyema, gen- 
erally arises from placing too much reliance upon auscultation. In 
pleuro-pneumonia, with an excessive exudation of fibrin, the signs may 
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be identical with those of empyema, except that the heart is not dis- 
placed. I once saw pulmonary tuberculosis, with caseation of an entire 
lobe, which gave signs that were identical with those of a sacculated 
empyema. It is by the exploring needle, and by that alone, that empy- 
ema is positively differentiated from these pulmonary conditions. 

There are some other thoracic diseases from which the diagnosis 
may be even more difficult. A large pericardial effusion gives signs 
which are in some cases identical with those of empyema of the left 
side. Marked displacement of the heart to the right is always a strong 
point in favour of empyema; besides, such pericardial effusions are ex- 
tremely rare in young children. A pulmonary abscess of considerable 
size—also a rare condition—gives signs identical with those of localized 
empyema, and is only distinguished from it by autopsy or operation. 
Abscesses from broken-down tuberculous glands may give signs resem- 
bling those of localized empyema, and may point like an empyema be- 
tween the ribs in the upper part of the chest. The constitutional symp- 
toms of empyema may at times resemble typhoid fever or malaria; but 
it is distinguished from them by the physical signs. 

Prognosis.—The outcome of a case of empyema depends chiefly upon 
the cause, the age and general condition of the patient, the duration of 
the symptoms, the presence or absence of serious complications, and the 
treatment. The best results are obtained in the cases that follow pneu- 
monia. ‘Tuberculosis before the seventh year is an exceedingly infre- 
quent cause, and gangrene of the lung and general pyzemia are both rare 
causes in early life. It is these three conditions that make the prognosis 
of the disease in-adults so serious. The mortality in infants under one 
year, particularly hospital cases, is high—fully 75 per cent—not only 
because of the tender age, but because of the wretched general condition 
of most of these patients. Empyema in children over two years old seen 
reasonably early—i. e., within six or eight weeks—and receiving proper 
treatment, almost invariably terminates in recovery, unless the disease 
is double or serious complications exist. Great delay in operation makes 
the prognosis worse, because the more difficult the expansion of the lung 
the more tedious is the disease, and the greater the likelihood of a sinus 
remaining. With proper early treatment these patients not only re- 
cover, but in most cases the recovery is surprisingly complete. Retrac- 
tion of the chest and its resulting lateral curvature of the spine are rare, 
and seen only in neglected cases. In very many of the cases I have seen, 
in which a reasonably early operation was done, it was impossible, after 
the lapse of two or three years, to detect any difference whatever in the 
physical signs of the two sides of the chest. There are few serious dis- 
eases the treatment of which is more satisfactory than that of acute 
empyema following pneumonia. 

Spontaneous recovery in empyema may take place by absorption ; but 
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this is so rare that it is not to be expected. The pus may be evacuated 
spontaneously through a bronchus, rupture having taken place through 
the visceral pleura. When this occurs, a large amount of pus may be 
coughed up in a few hours, usually followed by immediate, but not 
always lasting, improvement. This is the most favourable of the natu- 
ral terminations. External opening may take place, usually about the 
nipple. There is an area of redness, then a fluctuating tumour, and 
finally the pointing of an abscess. The discharge may continue for 
months, or even for years. External opening rarely occurs until the 
disease has lasted several months. Of 19 cases of empyema in children 
collected by Schmidt, in which a spontaneous discharge of pus occurred 
either externally or through a bronchus, there were 17 deaths and 2 
recoveries. Empyema may burrow behind the diaphragm into the ab- 
dominal cavity, appearing as a psoas abscess; it may burrow posteriorly 
into the lumbar region; it may rupture into the cesophagus, or through 
the diaphragm into the peritoneal cavity. All these conditions, how- 
ever, are very rare. The chances of spontaneous cure in empyema are 
small. Of 32 cases, reported by Riliet and Barthez, which received 
no surgical treatment, 21 proved fatal. The statistics of empyema be- 
fore the general adoption of surgical treatment are simply appalling. 
Patients were either worn out by the protracted suppuration, or died 
from amyloid degeneration, pneumonia, or tuberculosis. 

Treatment.—The medical treatment relates to the patient only; the 
disease is always to be treated surgically. Like any other acute abscess, 
empyema requires free incision and drainage with proper aseptic pre- 
cautions. 

Aspiration as a means of cure has been almost entirely given up in 
New York. Unquestionably it sometimes suffices to cure empyema, most 
frequently when it is localized. How often this occurs is shown by the 
following statistics: Of 139 cases which I collected that were treated by 
aspiration, 25 were cured, 8 of these by a single aspiration; 13 died, and 
the remaining 101 were afterward subjected to other treatment. The 
objections to aspiration are, that it is not possible to remove all the pus; 
that it affords no opportunity for the removal of the large fibrinous 
masses ; and, finally, that it is only a possible means of cure. The terror 
caused by repeated aspirations is almost as great as that of incision with- 
out anesthesia. Aspiration, therefore, is to be advised in children only 
for temporary relief when the amount of fluid is large and the symp- 
toms are urgent. 

Simple incision and drainage.—lf possible I prefer to delay opera- 
tion until the period of most acute inflammation has subsided, as shown 
by lower temperature and stationary physical signs. This is usually seen 
two or three weeks after the pleural invasion. Such delay is not admis- 
sible if either the local condition or the temperature points to a steady 
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increase in the disease; nor when the general symptoms indicate in- 
creasing prostration or sepsis. The dangers attendant upon general 
anesthesia are considerable; and in most cases it is better not to em- 
ploy it. I have known of four deaths on the table during operation, 
and in several other cases have seen very alarming symptoms occur. 
Chloroform is more to be feared than ether. We should therefore rely 
upon local anesthesia obtained by cocaine or by a spray of chloride of 
ethyl or ether. The most favourable point for incision is the poste- 
rior axillary line in the seventh intercostal space upon the right side, 
the eighth upon the left. In a case of a localized empyema, the lowest 
point at which pus can be obtained by puncture should be chosen. The 
incision is made in the middle of the intercostal space. No matter what 
has been found by puncture on previous occasions, the exploring needle 
should always.be used at the time of operation and at the site of the inci- 
sion before the latter is made. The cutaneous incision should be an inch 
and a half long, and the opening in the pleura made large enough to allow 
the little finger of the operator to pass into the pleural cavity. The hem- 
orrhage is very rarely sufficient to require a ligature. The wound may be 
held open by forceps or a tracheal dilator, and as much of the fibrin as 
possible removed at the time; or, if the patient’s condition is bad, the 
tube may be immediately inserted and the dressings applied. The drain- 
age tube should be of heavy rubber, fenestrated, three eighths or half 
an inch in diameter and four or five inches long. It is passed into the 
deepest pocket of the empyema. To secure it from slipping into the 
cavity, its outer end should be transfixed by a large safety-pin before its 
introduction. It is usually advisable for the first few days to insert two 
tubes side by side. This diminishes the danger of stopping the discharge 
by the plugging of the tube with fibrin. Gauze is placed over the 
wound beneath the safety-pin, and a compress of the same over the 
opening of the tube, the dressing being completed by a large mass of 
absorbent cotton and a snug roller bandage. The pus now slowly escapes 
into the dressing as the lung expands. When there is no reason for haste 
during the operation, a larger part of the pus may be removed before the 
application of the dressing. This should be allowed to escape slowly, 
the opening being closed from time to time by a compress. Ten or fif- 
teen minutes may be consumed in evacuating the pus. 

Both the original operation and the subsequent dressings should be 
done with strict aseptic precautions on account of the danger of sec- 
ondary infection, the occurrence of which adds to the severity and pro- 
longs the course of the disease. For the first day or two the dressings 
should be changed twice daily, then once a day for ten days or two weeks, 
and later at longer intervals. After the third day the second tube may 
be omitted and the remaining one gradually shortened. Usually by 
the end of the third week, and often before, the tube may be dispensed 
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with altogether, the tract being kept open by a small roll of rubber tis- 
sue. The time of redressing and the removal of the tube is determined 
by the amount of discharge and the temperature. While this does not 
usually rise after the second day unless the drainage is imperfect, there 
are a number of conditions which 
may cause it to do so. The most 
important are: pneumonia, either 
a continuance of the old process 
or lighting up of a new one; ab- 
scess of the lung; empyema of the 
opposite side; pericarditis ; tuber- 
culosis; abscess from a necrosed 
rib; or some cause outside the 
chest — otitis, malaria, indiges- 
tion, or the onset of some other 
disease. The drainage should al- 
ways be first suspected. The tube 
is often blocked by masses of 
fibrin, even when one of large size 
is used. At each dressing it is 
well to remove it to see if it is 
clear. The mistake is often made 
of allowing the tube to remain for 
too long a time, so that a sinus 
is kept open which would other- 
wise heal. Another mistake is 
that of allowing a very large tube 
to remain for too long a time; 
this may cause erosion of the pe- 
riosteum and even necrosis of a 
rib. Washing out the pleural 
cavity is indicated only in cases in 
which the pus is foul. A single 
Fre. 113.—Deformity after an old empyema of washing for the purpose of re- 


the left side for which Estlander’s operation . sus . 
was performed. Portions of five ribs were MOVING fibrin is the routine prac- 


eae eae a seven years tice of some surgeons. For this 

a warm sterilized salt solution 

should be used. Personally I have not found this necessary. Repeated 

irrigations should not, I think, be employed. The usual duration of 

the discharge in cases treated by simple incision is from three to six 
weeks, the average being about five weeks. 

Resection of a rib—Many of the best surgeons favour this as a rou- 

tine procedure, with the belief that with the larger opening which is thus 

made, more perfect drainage is secured, that masses of fibrin can be 
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removed with greater facility, and that it is altogether a more certain 
and efficient means of treatment than is a simple incision. While ad- 
mitting some of the advantages claimed, my own experience has been 
that in the great majority of recent cases in young children, simple inci- 
sion with drainage is all that is required. Rib resection is necessary 
whenever good drainage can not be secured by simple incision; especially 
if there is overlapping of the ribs, or if the intercostal spaces are very 
narrow. These are usually the cases in which the disease has lasted 
much longer than the average time. One inch of rib is all that it is 
necessary to remove. The periosteum is preserved, and there is rarely 
any permanent deformity. 

In chronic cases, or those which have been long neglected, some fur- 
ther operative treatment is often necessary. The lung is so bound down 
by firm adhesions that further expansion is impossible, and even after 
the chest has receded to its utmost, so that the ribs are in contact, there 
still remains a cavity which can not close. For such cases the only hope 
is in an operation by which 
portions of several ribs are 
removed, thus allowing a 
greater collapse of the 
chest wall. This is known 
as thoracoplasty, or Estlan- 
der’s operation. The oper- 
ation is of itself a serious 
one, and only to be advised 
as a last resort in inveter- 
ate cases.. Such an opera- 
tion is, of course, always 
followed by very great de- 
formity (Fig. 113). 

Methods of inducing ex- 
pansion of the lung.—In 
most of the cases, particu- 
larly the recent ones, com- | 
plete expansion of the lung Fie. 114.—James’s apparatus for expanding the lung 
takes place without any dif- after empyema. 
ficulty, the chief agent be- 
ing the cough. In some cases this may be insufficient. The apparatus, 
devised by James (New York), shown in the accompanying cut (Fig. 
114) serves at the same time as a toy for the child’s amusement and 
as a most efficient means of inducing forced expiration. One bottle is 
placed a few inches higher than the other, and the child blows a coloured 
fluid from the lower into the higher bottle, allowing it to siphon back. 
Blowing soap bubbles often answers the same purpose. 
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SECTION V. 
DISEASES OF THE CIRCULATORY SYSTEM. 


CHAPTER I. 


PECULIARITIES OF THE HEART AND CIRCULATION IN EARLY 
LIFE. 


The Foetal Circulation. —During the latter part of foetal life the circu- 
lation may be briefly described as follows: The purified blood comes from 
the placenta through the umbilical vein. Entering the body, it divides at 
the under surface of the liver into two branches, the smaller one, the ductus 
venosus, communicating directly with the inferior vena cava; the larger 
branch joining the portal vein, so that its blood traverses the liver, and 
then enters the inferior vena cava through the hepatic vein. From the 
inferior vena cava the blood enters the right auricle, like that returned 
from the head and upper extremities by the superior vena cava. A part 
of the blood now passes directly into the left auricle through the foramen 
ovale; the remainder, through the tricuspid orifice into the right ventricle. 
As the requirements of the pulmonary circulation are not great, only a 
small part of the blood is sent through the pulmonary artery to the 
lungs; the greater portion passes from the pulmonary artery through the 
ductus arteriosus into the aorta, joining here the blood from the left ven- 
tricle. The blood thus finds its way from the right heart to the left, only 
in small part by way of the lungs, the greater part passing directly from 
the right auricle to the left, or from the right ventricle into the aorta 
through the ductus arteriosus. From the aorta, the blood reaches the 
placenta through the umbilical arteries, which are a continuation of the 
hypogastric arteries, which in turn are given off from the internal iliacs. 

Changes in the Circulation at Birth,—With the ligation of the umbil- 
ical cord, the circulation through the umbilical vein and arteries and the 
ductus venosus ceases. With the establishment of respiration and the 
consequent increased demands made by the pulmonary circulation, the 
blood ceases almost at once to pass through the ductus arteriosus, and very 
soon through the foramen ovale. The umbilical vessels during the first 
few days of life are filled with small thrombi, which become organized. 
By the end of the first week, these vessels, as well as the ductus venosus, 
are usually closed at their extremities, although they may remain patulous 
throughout the greater part of their extent for several weeks. They sub- 
sequently atrophy to the condition of small fibrous cords. For some weeks 
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before birth the circulation through the foramen ovale is slight, it being 
gradually obstructed by the growth of a septum which nearly fills the space 
at birth. After the first week of extra-uterine life very little, if any, blood 
passes through it, although complete closure of the foramen often does 
not take place until the middle of the first year. In fully one fourth of 
the autopsies I have made upon infants under six months old, there have 
been found minute openings at the margin of the foramen ovale, but they 
are usually oblique, and closed by the valvular curtain so as effectually to 
obstruct the current of blood. The ductus arteriosus is first closed by a 
clot, which becomes organized and blends with the products of a prolif- 
erating arteritis. It is rarely found open after the tenth day, and by the 
twentieth it is almost invariably obliterated. 

The Pulse.—The pulse in early life is not only more frequent, but it is 
very much more variable than in adults. The following is the average 
pulse-rate in healthy children during sleep or perfect quiet : 
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The pulse is a little more frequent in females than in males, and more 
frequent when sitting than when lying down. Muscular exercise or ex- 
citement increases the pulse-rate by from twenty to fifty beats. Very 
trivial causes disturb not only the frequency but the force of the pulse. 
The pulse in young infants may be irregular even in health and during 
sleep. When rapid, it is frequently irregular without any meaning. No 
dicrotism is seen in the pulse wave of early infancy, according to Blanche.* 

The circulation is much more active in infancy than in later childhood ; 
thus, according to Vierordt, the entire round of the circulation is accom- 
plished in the newly born in twelve seconds; at three years, in fifteen sec- 
onds; in the adult, in twenty-two seconds. 

Size and Growth.—The relative size of the heart is slightly greater in 
infancy than in later life, it being smallest at about the seventh year. 
The average weight at the different periods of life is as follows: + 


AGE. Ounces. Grammes. ater ae 
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* See tracings in Archives of Pediatrics, vol. v, p. 782. ; 
+ The figures in infancy are from one hundred and fifty-five observations made in 


the New York Infant Asylum; the others are taken from Sahli. 
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The growth of the heart is rapid during the first three years, and 
nearly proportionate to that of the body. It is slowest from the third 
to the tenth year, and most rapid from the eleventh to the fifteenth 
year. At birth, the thickness of the right ventricle is very nearly the 
same as that of the left, the ratio being 6:7. The left ventricle, how- 
ever, grows very much more rapidly than the right, so that at the end 
of the second year the ratio is 1:2, which is nearly that of the rest of 
childhood. 

Position of the Apex Beat.—In the infant the heart is placed some- 
what higher, and occupies a position a little nearer the horizontal than in 
the adult. This is partly due to the higher position of the diaphragm. 
The apex beat is therefore higher and farther to the left than in adult 
life. According to the observations of Wassilewski and Starck, whose 
combined examinations with reference to this point were made upon over 
2,100 children, the apex beat is, as a rule, outside the mammary line until 
the fourth year; if it is less than one third of an inch beyond the nipple, 
it can not be considered abnormal. From the fourth to the ninth year, 
the apex beat is in or near the mammary line. After the thirteenth year, 
under normal conditions, it is invariably within that line. During the 
first year the apex beat is usually found in the fourth intercostal space ; 
from the first to the seventh year, it is found with about equal frequency 
in the fourth and the fifth spaces; after the seventh it is usually, and after 
the thirteenth year it is always, when normal, in the fifth space. The 
position of the apex beat may be considerably modified by severe deformi- 
ties of the chest resulting from rickets, Pott’s disease, or lateral curvature 
of the spine. 

Examination of the Heart.—/nspection.—Bulging of the precordia is 
a frequent and important sign of cardiac disease during childhood. The 
cardiac impulse is generally weaker than in the adult, and often it is diffi- 
cult to locate the apex beat owing to the thick layer of adipose tissue 
covering the chest. 

Palpation.—This is usually a much more satisfactory method than is 
inspection for determining the position of the apex beat. For this pur- 
pose the child should be in the sitting posture, with the body inclined 
slightly forward. Great displacement of the apex beat is always signifi- 
cant, and should lead one to suspect pleuritic effusion; lesser degrees of 
displacement to the left indicate hypertrophy, especially of the left ven- 
tricle; to the right, hypertrophy of the right ventricle, usually with a con- 
genital malformation. 

Percussion.—This is best done by means of the percussion hammer. 
A light blow should be used, on account of the thinness and elasticity of 
the chest walls. The outline of the area of “relative cardiac dulness,” 
especially in small children, is proportionately larger than in the adult. 
This may lead to the mistaken opinion that the heart is enlarged, when it 
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is really of normal size. According to Sahli,* the limits of this area are as 
follows: Above, the second space or lower border of the second costal car- 
tilage ; to the right, at the para-sternal line, sometimes slightly beyond it ; to 
the left, at or slightly beyond the mammary line, this depending upon the 
age of the child. The lower border is indeterminable on account of the liver. 
The area of “absolute cardiac dulness,” or that part of the heart un- 
covered by the lung, resembles in shape the same area in the adult, but it 
is relatively larger. Its upper 
limit is the upper border of the 
third intercostal space, some- 
times the third costal cartilage ; 
it extends to the left to a point 
between the para-sternal and the 
mammary lines, and to the right 
as far as the left border of the 
sternum. ‘These two areas will 
be readily understood by refer- 
ence to the accompanying dia- 
gram (Fig. 115). 
Auscultation.—This is of lit- 
tle value unless the child is quiet. 
The preferable position is the 
sitting posture. For an accu- 
rate diagnosis the stethoscope is 
indispensable, but auscultation 


should always be practised with Fie. 115.—Showing areas of cardiac dulness: a is 
the mammary line; 6, the para-sternal line; Z, 


the naked ear as well. The the upper border of the liver. The space en- 

idi ¢ tl closed by the dotted line represents the area of 
rhythm and rap ity 0 ne relative dulness; the heavily Shaded area, that 
child’s heart action are much of absolute dulness. (After Sahli, slightly modi- 


i : tied by Unger.) 
more easily disturbed than are 


the adult’s, and such disturbances are consequently much less significant. 
The rapidity of the heart in infancy is ordinarily so great as to make it 
practically impossible to distinguish between diastolic and presystolic mur- 
murs. Normally, the loudest sound is the first sound at the apex; the 
weakest sound is the second sound at the aortic orifice. According to 
Hochsinger, the accentuation of the child’s heart-sounds is upon the first 
sound, and not upon the second, as in the adult. 

In consequence of the small size and the thin walls of the chest, all 
sounds, both normal and pathological, appear relatively louder than in the 
adult, and the area of diffusion is therefore much greater. Thus it is a 
frequent occurrence for murmurs to be heard all over the chest both in 
front and behind. 


* Topographische Percussion im Kindesalter, 1882. 
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Reduplication of the heart sounds, in consequence of the valves of the 
two sides not closing exactly together, is not uncommon in children, and 
may be due simply to excitement. During the first four years of life 
nearly all the abnormal murmurs heard are systolic. 

Accidental murmurs may be due to anemia and other blood condi- 
tions, and, although not so common as in older patients, they are by no 
means rare even in infants. 


CHAPTER II. 
CONGENITAL ANOMALIES OF THE HEART. 


Etiology.— The causes of congenital anomalies of the heart may be 
grouped under three general heads : 

1. Malformations resulting from imperfect development of certain 
parts of the heart, most frequently one of the septa. Hither the ventricu- 
lar or the auricular septum may be affected, or that dividing the pulmo- 
nary artery from the aorta. Such failure in development perpetuates condi- 
tions which are normal in the early months of fcetal life. There may also 
.be atresia of any one of the orifices, absence of one or more of the valvular 
leaflets, or of any one of the large vessels. 

2. Foetal endocarditis. The effects of this condition vary according to 
the time of its occurrence. It is almost invariably of the right side, most 
frequently-affecting the pulmonic valves. Valvular disease in foetal life 
leads not only to hypertrophy and dilatation, but also interferes with 
the normal development of the heart by preventing the closure of the 
auricular or ventricular septum or the ductus arteriosus, these being kept 
open by way of compensation. 

3. Persistence of foetal conditions, such as the foramen ovale or ductus 
arteriosus. ‘This may be the result of valvular disease, as previously 
stated, or of some condition of the lungs, such as atelectasis. 

Lesions.—In the following table are given the lesions found in two 
hundred and forty-two cases, which I have collected from medical litera- 
ture: 


Frequency of the different lesions in 242 autopsies upon cases of congenital 
cardiac anomaly. 


Defect in the ventricular septum............... 149 cases; the only lesion in 5 cases, 
Defect in the auricular septum, or patent foramen 

Oh Raine ria penceyits termes aa Suroe ao twes neous 126 : : ora 
Pulmonic stenosis or atresia..................-- ie; 9 a s ie 
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Abnormalities in the origin of the great vessels. 45 cases; the only lesion in 0 cases. 
PUTO HN UITO TINO Coboac.c0dnbond cas aoobbe alee ey: % se Ons 

LMICUSPIG TBSOMICIEHCY, 1c 6S ices <a ¥ic ogc els oc Orme s ss 
Tricuspid stenosis or atresia...... Ware torere eh iat ois 
Midralinsuiiclen cypapryrinte semreetne = ernie ae 
Mitral stenosis or atresia 
AOKbICAMSUMICleM Cy tmenisaela Mer enmos tales 
PNORULCISLENOSISION AULESIBaee ser cele sist. vies cies els 
Transposition of the heart 
Ketocardia 


Siisiher Xe) .ee!le1e © 06's © (0:8 e 600) 8 
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The most frequent associated lesions. 


Pulmonie stenosis, with defect in the ventricular 


septum...... BS AOE SODIAO GD AS OS I IOS 92 cases ; the only lesion in 20 cases. 

ulmonic stenosis, with defect in the auricular 

SEUNG wis eh gH -c.cvsrensje seta ielecgeiats ie cra mtarereews ohio wye b2< i is See 
Wefectsimaeboth "soptay. asic. cosa ces ce costs SZ <S cS aon ge 
Pulmonie stenosis and defects in both septa..... 362 7 sf ue ils 


From this table it will be seen that, in the great majority of cases, 
several lesions are present, the most frequent combinations being pul- 
monary stenosis with defective ven- 
tricular septum, pulmonic stenosis 
with defective auricular septum, 
the three lesions associated, or the 
first two with a patent ductus arte- 
rlosus. 

Defect in the ventricular sep- 
tum.—This is the most frequent 
lesion in congenital cardiac disease, 
and in half the cases was associated 
with pulmonic stenosis. The de- 
fect is generally at the upper part 
of the septum (Fig. 116). It is 
usually from one fourth to one half 
an inch in diameter, but not infre- 
quently there is a large defect, and 
the septum may be entirely absent, 
the heart then consisting of but 


Fie. 116.—Congenital cardiac disease. The left 


three cavities—two auricles and ventricle is shown with a defect in the ven- 
: ionlan tricular septum, the opening being just be- 
one ventricle. If the auricular sep- neath the aortic valve. (From a patient dy- 


tum also is wanting, as is often the ag ae eo abies Sie pital) 


case, the heart has but two cavities. 

Frequently there are also abnormalities in the origin of the great vessels. 
The pulmonary artery and the aorta may be given off from the common 
ventricle, or the aorta may arise partly from one ventricle and partly from 
the other. If pulmonic stenosis or atresia is present, the opening in the 
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ventricular septum is conservative, affording a channel for the passage of 
blood from the right to the left side of the heart. 

Patent foramen ovale, or defect in the auricular septum.—Although 
this is one of the most common congenital malformations, it is not one of 
the most important. It rarely occurs alone, but is frequently found with 
pulmonic stenosis or a defect in the ventricular septum. Small oblique 
openings in the auricular septum—usually at the foramen ovale—are not 
infrequently met with in autopsies upon young infants, but they are of no 
importance. In pathological conditions the opening is from one fourth 
to one inch in diameter, and there may be more than one opening. A de- 
fect in this septum is frequently secondary to pulmonic stenosis, or it may 
be a failure in development. A patent foramen ovale may be due to 
atelectasis. 

Patent ductus arteriosus.—As a solitary lesion this is rare, but it is 
frequently associated with pulmonic stenosis, usually with a defect in one 
or both septa. It is then one of the channels by which the blood may find 
its way to the lungs when the pulmonary orifice is obstructed. It is not 
a malformation, but simply the persistence of a fcetal condition usually 
necessitated by other changes in the heart. 

Pulmonic stenosis.—This is one of the most frequent and most im- 
portant lesions. It may be due to fetal endocarditis, or to a mal- 
formation. If the former, there is usually stenosis; if the latter, there 
may be atresia. It is often a primary lesion, and when marked it is 
always accompanied by other changes, most frequently by a defect in one 
or both septa or by a patent ductus arteriosus. This is important, as be- 
ing more constantly associated with cyanosis than is any other congeni- 
tal lesion. The amount of obstruction varies from a slight narrowing 
of the orifice to complete atresia. If there is atresia, the pulmonary artery 
is very small, and may be rudimentary. 

Pulmonic insufficiency.—This lesion is relatively rare. It is usually 
the result of foetal endocarditis, but there may be absence of the pulmo- 
nary valve. It is most frequently associated with a defect in the ven- 
tricular septum. 

Tricuspid, mitral, and aortic disease are all very infrequent and usu- 
ally seen in cases with multiple defects. Atresia or stenosis is much more 
common than insufficiency. 

Abnormalities in the origin of the large vessels.—These are quite fre- 
quent; but, as will be seen from the table, they are always associated with 
other lesions. Three forms are seen: (1) Transposition of the large vessels 
—the pulmonary artery is given off from the left, and the aorta from the 
right ventricle. (2) Both arteries arise from a common trunk. This is 
usually due to an incomplete development of the lower part of the sep- 
tum dividing the two arteries. Usually the pulmonary artery appears to 
be a branch of the aorta. This condition is frequently associated with 
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other abnormalities, often with so large a defect in the ventricular septum 
that there is really but one ventricle. (3) The aorta has an abnormal 
origin, arising from the right ventricle, or partly from both ventricles. 
This also is associated with a large defect in the ventricular septum. 
When described as arising from both ventricles, the aorta is usually given 
off directly above the tee of the septum. 

An abnormality in the number of valvular segments is quite frequent, 
but seldom impairs the valve’s function. In rare cases a valve is rudi- 
mentary, and it may be absent, generally at the pulmonic or tricuspid 
orifice. Absence of the right auricle and absence of the pericardium have 
been recorded ; also opening of the pulmonary veins into the right auricle, 
and a single pulmonary artery. In one case in the series there was ecto- 
cardia, this being associated with a congenital fissure of the sternum. I 
once saw a very remarkable instance of congenital cardiac displacement ; 
the heart was situated in the abdominal cavity. Its pulsations could be 
plainly seen and felt just above the umbilicus. 

Transposition of the heart, or true dextro-cardia, was recorded but 
twice in this series of cases. It was, however, simulated in several others, 
including one of my own, where the apex beat was to the right of the 
sternum. There was in this case great hypertrophy of the right ventricle 
with a rudimentary ventricular septum. 

Secondary lesions—In congenital malformations the right heart is 
usually found hypertrophied, since there remain one or more of the fcetal 
conditions in which the greater part of the work is thrown upon the 
right ventricle. Such hypertrophy is in most cases accompanied by some 
dilatation. Changes in the wall of the left heart alone are exceedingly 
rare. In four cases there was evidence of malignant endocarditis, which 
was the cause of death, all but one of these patients being adults. 

Symptoms.—The symptoms of congenital cardiac disease are usually 
manifested soon after birth. Of 128 cases in which the time of the first 
symptoms was noted, they were congenital, or appeared during the first 
month, in 85; after one month and during the first year, in 18; from 
one to sixteen years, in 15; while in 10 no symptoms were observed until 
after puberty. Congenital cardiac disease is one of the causes, but not 
a frequent one, of death during the first days of life. 

The most striking objective symptom is cyanosis. This is pres- 
ent in over four-fifths of the severe cases; but cyanosis may be absent, 
even with serious lesions. It may be slight and noticed only upon 
exertion, as upon coughing or crying, or it may be intense and con- 
stant, giving the skin a dark, leaden colour, and the mucous membrane 
of the mouth a raspberry hue. The view that cyanosis depends upon an 
admixture of arterial and venous blood is generally discredited. In the 
great majority of the cases at least, the explanation is a deficient oxi- 
dation of the blood in the lungs, owing to some interference with the 
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pulmonary circulation. In 63 per cent of the cases of cyanosis in the 
series, there was found pulmonic stenosis or atresia, or a small pulmonary 
artery. Cyanosis is of 
much value in diag- 
nosis, as in acquired 
cardiac disease it 
is rarely persistent. 
The degree of cyano- 
sis and its constancy 
are of some impor- 
tance in determin- 
ing the gravity of 
the lesion, although 
alone not to be de- 
pended upon. An- 
other frequent symp- 
tom is the enlarge- 
ment of the terminal 
phalanges known as 
“clubbing” of the 
Fre. 117.—Clubbing of the fingers in congenital heart disease. fingers (Fig. 117) 

(From a boy five years old.) audadoes.. 1eL hie one 
largement, which usually involves all the phalanges, is probably due to 
venous obstruction. Occasionally there are seen dyspnoea, cedema of the 
face or lower extremities, dropsy of the serous cavities, and hemorrhages, 
particularly hemoptysis and epistaxis. 

In cases accompanied by cyanosis, or with obstruction to the pulmon- 
ary circulation, a polycythemia is present. The increase in number of 
red cells is generally proportionate to the cyanosis; the average is about 
7,000,000, although I have seen as high as 9,400,000. The hemoglobin 
is usually correspondingly increased; in one patient of mine it reached 
140 per cent. The number of white cells is changed very slightly, if at 
all, which disproves the theory of blood concentration. The best explana- 
tion of the polycythemia seems to be that it is compensatory, and that 
the blood hypertrophies like other tissues. The blood-forming organs are 
stimulated to greater activity by the demands of the tissues for oxygen. 
The quantity of blood remains the same, but the number of red cells and 
the hemoglobin, and consequently the oxygen-carrying power, is very 
greatly increased. This in part compensates for the smaller amount of 
blood that can transverse the lungs and there become oxygenated. 

Diagnosis—The most diagnostic features are cyanosis, the presence 
of a loud murmur, and signs of enlargement of the right heart. 

Murmurs are present in fully nine-tenths of the cases, the ‘most 
characteristic being a systolic murmur, loudest at the left border of the 
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sternum in the second or third intercostal space, and widely diffused, 
often being audible all over the chest. In the great majority of cases 
this is heard alone; in a smaller number a double murmur is present. 
A systolic murmur may be due to pulmonic stenosis, deficient ventricular 
septum, patent ductus arteriosus, mitral regurgitation, tricuspid regur- 
gitation, or aortic stenosis. Since these conditions are very often as- 
sociated, it is difficult to tell upon which one the murmur depends. 
In a young child, a loud murmur at the base with cyanosis, almost 
always means congenital disease. 

Enlargement of the right heart, chiefly from ventricular hypertrophy, 
is present in most of the cases. 

A diagnosis of the precise nature of the malformation is very difficult, 
and in the great majority of cases only a probable diagnosis is possible. 
Nearly all the cases are complex, and the variety of combinations is very 
great. A study of the histories and autopsies of the cases in this series 
reveals many apparently contradictory facts. Loud murmurs are some- 
times heard which are difficult to explain by the lesions, and murmurs 
may be absent when there is every reason from the post-mortem findings 
for expecting their presence. Certain lesions like aortic stenosis, mitral 
stenosis, and mitral regurgitation may be accompanied by the same signs 
as in acquired disease. With reference to the other conditions, I can not 
do better than give the more frequent clinical symptoms with the results 
of the autopsies in the series of cases which I have collected. 

A systolic murmur at the base, with cyanosis.—This was the most 
common combination met with, and was present in about one third of 
the entire number. In over 80 per cent of the cases with these symptoms, 
pulmonic stenosis was found. The remainder were complicated cases of 
quite a wide variety. Pulmonic stenosis was usually associated with a 
defect in one of the cardiac septa, or a patent ductus arteriosus. 

A systolic murmur without cyanosis.—In this series of autopsies this 
was not a frequent combination, being noted but six times. It is usually 
dependent upon a defect in the ventricular septum without pulmonic 
stenosis. Clinically, however, this is more often seen. The murmur is 
generally loudest at the left margin of the sternum at the third space. 
There is a striking absence of all other symptoms. I have watched a 
number of such patients for many years who have remained in perfect 
health. 

A systolic murmur at the apex with cyanosis.—Of the six cases with 
this combination, all were examples of complex malformation, the most 
frequent lesions being a defect in the auricular septum, transposition of 
the great vessels, and patent ductus arteriosus. 

Cyanosis without murmurs was noted fourteen times. It indicates 
either pulmonic atresia or the transposition or irregular origin of the 
great vessels. 


616 DISEASES OF THE CIRCULATORY SYSTEM. 


Diastolic murmurs were heard in two cases, and depended upon pul- 
monic insufficiency. 

Absence of both cyanosis and murmurs was recorded in five cases. 
The lesions found were: atresia of the aorta, both arteries arising from 
the right ventricle, or defective septa. 

The only cases, therefore, in which a fairly certain anatomical diag- 
nosis can be made are those of pulmonic stenosis with a deficient ven- 
tricular septum. 

Diagnosis of congenital from acquired disease.—Congenital disease 
may be suspected if the patient is under two years of age; if there is no 
history of previous rheumatism ; if the murmur is atypical in its location, 
character, or transmission; if there is a very loud murmur at the base, 
and if there is evidence of enlargement of the right heart. If cyanosis 
and clubbing of the fingers are present the diagnosis is certain. 

Especially difficult are the cases without cyanosis seen in older chil- 
dren. Absence of hypertrophy of the left ventricle, continued absence 
of subjective symptoms, even with a very loud murmur, and a lesion 
which does not increase, all point strongly to a congenital malformation. 

Diagnosis of congenital from anemic murmurs.—This is often a more 
difficult matter than to decide between congenital and acquired disease. 
From a murmur alone one should be very cautious in making a diagnosis 
of cardiac malformation in a very anemic infant. Anzmic murmurs are 
systolic, basic, unaccompanied by enlargement of the heart; usually heard 
in the carotids, often in the subclavian arteries, but are seldom so loud as 
those due to malformations. In some cases it may be necessary to watch 
the effect of treatment before deciding the question. 

Prognosis.—Of 225 cases, 60 per cent were fatal before the end of the 
fifth year, and nearly one-half of these during the first two months; while 
16 per cent of the cases lived over sixteen years, and 8 per cent over thirty 
years. The prognosis in any given case is to be made from the general 
condition of the patient and how well the circulation is carried on, rather 
than from the intensity of the cyanosis or the character of the murmur, 
although extreme cyanosis is always unfavourable. 

In the cases fatal soon after birth the usual lesions are large defects in 
the septa, transposition of the great vessels, or pulmonic atresia. In five 
of twenty-three cases dying thus early, the heart had but two cavities. Le- 
sions which are compatible with the longest life are minor septum defects, 
and pulmonic stenosis which can be compensated for by hypertrophy of the 
right ventricle. Many exceptional instances are recorded in which patients 
have lived a long time in spite of extreme deformities. One child with 
transposition of the pulmonary artery and aorta lived two and a half years. 
Tiedmann’s case lived eleven years with a heart consisting of three cavities 
—two auricles and one ventricle—and with constant cyanosis. In three 
cases reported by Rokitansky, the patients lived over forty years with rudi- 
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mentary auricular septa and no cyanosis mentioned. Gelpke’s case had 
cyanosis, and lived twenty-seven years with rudimentary auricular and 
ventricular septa, and with no tricuspid opening. 

Treatment.—No treatment is of the slightest avail in diminishing the 
amount of deformity or promoting the closure of any of the abnormal 
openings. All cases are to be treated symptomatically. 


CHAPTER III. 
PERICARDITIS. 


INFLAMMATION of the pericardium is a rare disease in infancy and 
early childhood, only two cases being seen in seven hundred and twenty- 
six consecutive autopsies at the New York Infant Asylum. In later 
childhood the disease is more frequent. In its etiology, symptoms, and 
course it resembles quite closely the same disease in adults. 

Etiology.—Of 69 cases of pericarditis in children under fourteen years 
of age, 24 occurred before the third year, 12 between the third and sey- 
enth years, and 33 between the seventh and fourteenth years. It has been 
seen in the newly born, and has been found even in the foetus. 

Pericarditis is almost invariably a secondary disease, following (1) 
pleurisy or pleuro-pneumonia ; (2) acute rheumatism ; (3) acute infectious 
diseases, especially scarlet fever; (4) pyeemia; (5) tuberculosis; (6) local 
conditions. The relative importance of these causes differs with the age 
of the child. In infancy and early childhood most of the cases compli- 
cate disease of the lung or pleura, usually of the left side. After the fourth 
year rheumatism takes the first place as an etiological factor. Pericar- 
ditis is then generally associated with endocarditis, and may precede or 
follow the articular manifestations of rheumatism. Following scarlet fever, 
pericarditis generally occurs in connection with nephritis or multiple joint 
inflammations. In typhoid fever, also, it is usually associated with pneu- 
monia or joint lesions. Pysmia may be a cause in the newly born, or it 
may occur in connection with disease of the bones or joints in older chil- 
dren ; in both it is usually associated with similar lesions of other serous 
membranes. Tuberculous pericarditis is more frequent after the third 
year, and is generally secondary to pulmonary tuberculosis. Among the 
local causes may be mentioned traumatism, ulceration of a foreign body 
from the cesophagus into the pericardium, disease of the sternum, ribs, or 
vertebrx, and abscesses resulting from cheesy bronchial lymph nodes. 

Lesions.—1. Pericardial transudations, or an increase in the normal 
pericardial fluid, are met with in many conditions in which there is a 
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very marked degree of anzmia, general dropsy, or a weak heart, particu- 
larly of the right side. Generally from one and a half to two ounces of a 
clear serum are found in the pericardial sac. 

2. External or mediastinal pericarditis is always associated with 
mediastinal pleurisy, and results in more or less extensive adhesions of 
the pericardial and pleural surfaces, with an increase in the connective 
tissue of the mediastinum. It is often a tuberculous process. When 
severe, it may cause compression of the large blood-vessels, and seldom in 
any other way produces symptoms. With this form there may be inflam- 
mation of the internal layer of the pericardium. It is only inflammation 
of the internal layer which is ordinarily considered as pericarditis, the 
other form being preferably classed as mediastinitis. 

3. Dry pericarditis.—This may be either general or localized. If the 
latter, it is more often seen at the base than at the apex of the heart. The 
two opposing surfaces are usually involved. As a result of the inflamma- 
tion they are coated with fibrin, which may be partly absorbed, but usu- 
ally leaves behind bands of adhesions of greater or less extent. From re- 
peated attacks there may result complete obliteration of the pericardial sac. 

4. The sero-fibrinous form—pericarditis with effusion.—This is the 
most common variety. The heart appears roughened from the exudate 
which often completely covers it, forming bands which extend from one 
surface to the other. The serum may be clear, or contain flakes of lymph, 
and varies in amount from a few ounces to a pint. In cases terminating 
in recovery there is gradual absorption of the serum and part of the 
fibrin, but adhesions more or less extensive always remain. 

5. Purulent pericarditis.—If the inflammation is set up by a foreign 
body ulcerating into the sac, by the rupture of a mediastinal abscess, or 
by general pyeemia, the process may be purulent from the outset. More 
frequently, however, in purulent pericarditis there is first an abundant 
exudation of fibrin with pus cells in its meshes, and subsequently the 
pouring out of fluid pus, precisely as in empyema, with which it is very 
often associated. If death occurs in the early stage, both surfaces of the 
pericardium are found coated with a thick exudate of greenish-yellow 
lymph, but little or no fluid pus may be present. Ata later period the 
pericardial sac contains pus, which may vary in amount from a few 
ounces to one or two pints. Purulent pericarditis, which is secondary to 
pneumonia or pleurisy, is usually due to the pneumococcus. In other cases 
any of the pyogenic germs may be found. 

6. Pericarditis with an effusion of blocd is very rare in children. It 
may occur from the rupture of organized adhesions or in certain blood 
states such as purpura, and very rarely in tuberculosis. 

Pericarditis complicating pneumonia and pleurisy is generally fibrinous 
or fibrino-purulent; that with rheumatism is sero-fibrinous, and often 
accompanied by endocarditis. With acute tuberculosis there is usually 
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only a deposit of miliary tubercles, or there may be a small serous or sero- 
sanguinolent effusion. Jn chronic cases there may be a tuberculous in- 
flammation with the formation of caseous nodules, new connective tissue, 
and extensive adhesions. This generally occurs in connection with pul- 
monary tuberculosis—sometimes with tuberculous peritonitis. 

In any form of pericarditis complete recovery, so far as pathological 
conditions are concerned, is rare—if, indeed, it ever occurs. Generally 
adhesions remain, which may be in the form of a few thin connective- 
tissue bands, or so extensive as to produce almost entire obliteration of 
the pericardial sac. Such adhesions are usually followed by secondary 
changes. The growth and development of the heart are interfered with, 
and there may be sufficient pressure upon the coronary vessels to lead to 
degeneration of the muscular walls and dilatation of the heart. With 
large fluid exudations there may be an interference with the systemic circu- 
lation, enlargement of the spleen and liver, and sometimes general dropsy. 

Symptoms.—A pericardial transudation, or dropsy of the pericardium, 
is very rarely large enough to make a diagnosis possible. 

External pericarditis is seldom recognised during life, there being no 
symptoms except those of the pleurisy with which it is associated. Occa- 
sionally there may be heard, particularly if the inflammation is anterior, 
a pleuritic friction sound which is increased with the systole of the heart. 
The pulse may be weak during inspiration, and there may be an increased 
area of cardiac dulness. If the inflammation is chiefly posterior, it causes 
only the symptoms of mediastinitis, which is recognised principally by its 
pressure effects upon the great vessels. It may produce cedema of the 
face or of the lower extremities, ascites, enlargement of the liver and 
‘spleen, but rarely albuminuria. It is usually progressive, and lasts from a 
few mouths to two or three years, according to its cause. 

Inflammation of the internal layer is the only form usually described 
as pericarditis. This is very frequently overlooked, not only on account 
of its rarity, but from the obscurity of its symptoms. The difficulty in 
diagnosis is particularly great in young children. The symptoms are few, 
and many of them are equivocal. As this disease is nearly always second- 
ary, the physician should be on the watch for it in infants with pleurisy 
or pleuro-pneumonia of the left side, and in older children in the course 
of articular rheumatism. Localized pain and tenderness may be present, 
and also a certain amount of embarrassment of the heart’s action, usually 
manifested by precordial distress, palpitation, and slight irregularity of 
the pulse. There may be dyspnoea, and if there is a large effusion present 
there may be orthopnea and cyanosis. Sometimes there is delirium. 
When pericarditis follows pleurisy or pleuro-pneumonia there are fre- 
quently no new symptoms added. 

The physical signs in older children resemble those in adults. In dry 
pericarditis there is usually heard a double friction sound over the pracor- 
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dial space, the area being generally small and near the base of the heart. 
The sound is not transmitted, and bears no relation to the respiratory 
movements. After effusion has taken place the apex beat may be dis- 
placed upward, diffused, and somewhat indistinct, or it may not be found 
at all. ‘There may be bulging of the chest wall. On palpation, there is an 
absence of vocal fremitus over an area usually occupied by the lung. Per- 
cussion gives an area of marked dulness or flatness of triangular shape, 
the base being below and the apex above. ‘The normal area of cardiac 
dulness is increased in all directions, and this dulness extends beyond the 
limits of the heart. On auscultation, the heart sounds are feeble and dis- 
tant. Friction sounds disappear as serum is poured out, and reappear as 
it is absorbed. Endocardial murmurs may also be present. In infants, 
physical signs are often entirely wanting, or the normal sounds may be 
feeble, distant, or absent. 

The usual duration of acute pericarditis is from one to three weeks. 
The ordinary dry form, with its resulting adhesions, may be followed by a 
subacute or chronic form of the disease. In the sero-fibrinous form the 
serum is usually absorbed quite promptly, and only adhesions are left, or 
a chronic inflammation follows, with exacerbations in each recurrence 
of rheumatism. In the purulent form of the disease in young children, 
death is the most frequent termination. If the pus is evacuated, or spon- 
taneous opening takes place, there may be recovery, but always with more 
or less extensive adhesions remaining. 

Prognosis.—Of thirty-five cases in Steffen’s collection, only six recoy- 
ered. This statement is to be taken rather as evidence of the great diffi- 
culty of diagnosis than of a very high mortality, although the disease is 
always a serious one. The prognosis depends chiefly upon the exciting 
cause. When due to pyemia or the acute infectious diseases, or when ex- 
tending from pleurisy or pneumonia, the prognosis is bad. Here it is usu- 
ally the primary disease rather than the pericarditis which is the cause of 
death; the latter may be the case, however, if the effusion is large. The 
cases in which the pericarditis itself is the most important disease are 
those depending upon rheumatism. Although immediate danger to life 
may not often be great, yet the remote consequences of the disease, by rea- 
son of adhesions and subsequent dilatation, are frequently very serious. 

Diagnosis.—Owing to the very rapid action of the heart in children, 
acute dry pericarditis presents difficulties of diagnosis in early life which 
are not met with in the adult. The disease is fortunately so rare under 
three years, that in ordinary practice it need seldom be considered. In 
older children the diagnosis is to be made by essentially the same signs as 
in adults. Pericarditis with effusion is to be diagnosticated from dilata- 
tion of the heart and from pleuritic effusions. From dilatation, the diag- 
nosis is not often difficult in childhood, for this is not a common con- 
dition, and is rarely extreme except in advanced valvular disease. From 
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pleuritic effusions the diagnosis is at times almost impossible. Signs 
pointing to a sacculated empyema of the left side anteriorly should al- 
ways be regarded with suspicion, particularly if the apex beat is not dis- 
placed to the right, and if the heart sounds are very feeble. When empy- 
ema and pericarditis coexist, it may be impossible to recognise the condi- 
tion. The diagnosis between serous and purulent effusions can be made 
only by aspiration. Fluid effusions in infants are almost invariably 
purulent, and so also are they in the majority of cases in older children, 
unless due to rheumatism. 

Treatment.—In the early part of an attack of acute pericarditis the 
patient should be kept in bed and as quiet as possible, and hot poultices 
or counter-irritation by mustard used over the heart. Sometimes an ice 
bag may with advantage be substituted. Excessive heart action may be 
controlled by aconite, and severe pain requires usually opium. If the dis- 
ease is due to rheumatism, anti-rheumatic remedies should be employed. 
Serous effusions usually subside under simple tonic treatment. If ab- 
sorption is slow, it may be hastened by counter-irritation. When a large 

effusion forms rapidly there may be danger of death from syncope. 
Symptoms which indicate an unfavourable termination are cyanosis, 
weak, irregular pulse, and great dyspnoea, or orthopncea. Under these 
conditions aspiration may afford temporary relief, and free diuresis 
should be induced by citrate of potash and caffein. The inhalation of 
oxygen is at times of great value in cases presenting such urgent symp- 
toms. If pus is shown to be present by puncture, incision and drainage 
should be practised, as in empyema. The results of aspiration in such 
cases are extremely unfavourable. Of eighteen cases of aspiration of the 
pericardium collected by Keating, only four recovered. In puncturing 
the pericardium the point usually selected is a little to the left of the 
’ border of the sternum in the fifth intercostal space, the needle being 
directed upward and outward. 


CHRONIC PERICARDITIS WITH ADHESIONS. 


This is not a very uncommon condition. It may be general or local- 
ized. The youngest case which has come under my observation was in a 
female child sixteen months old, who died from acute broncho-pneu- 
monia. The adhesions were old and general, the pericardial sac being 
completely obliterated. Chronic adhesive pericarditis may follow single 
or repeated attacks of acute rheumatic pericarditis; or there may be no 
history of any prior attack, the condition being apparently chronic from 
the beginning. Osler has reported a case in which a similar lesion of the 
peritoneum was present. The pericardium may become very greatly 
thickened and its cavity obliterated; it may be adherent externally to the 
pleura, diaphragm. or chest wall. Other changes are usually present in 
the heart. It is often the seat of chronic myocarditis; the cavities may 
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be greatly dilated, and the heart walls very much hypertrophied. Valv- 
ular lesions may be present. 

Partial adhesions cause no symptoms by which they can be recognised, 
and even general adhesions sufficient to obliterate the pericardial sac may 
be found at autopsy when not suspected during life. This is one of the 
conditions in which, after it has led to considerable dilatation of the 
heart, sudden death sometimes occurs. 

The heart is almost invariably much enlarged, chiefly from dilatation. 
On inspection, there may be bulging of the chest wall, with a diffused and 
often feeble or absent apex beat. The characteristic signs are a systolic 
retraction of the chest at or near the apex of the heart, sometimes at the 
tip of the sternum. This is due to the external pericardial adhesions, 
and is often better appreciated by palpation than by inspection. It is 
followed by a rapid rebound, associated with diastolic collapse of the 
jugular veins. A similar retraction, according to Broadbent, is to be seen 
behind in the infra-scapular region, sometimes on the left and sometimes 
on the right side. Percussion shows an increase in the cardiac dulness 
in all directions. The position of the apex and the percussion outline of 
the heart do not change with the posture of the patient, and the cardiac 
dulness is but little affected by full inspiration. A systolic murmur is 
often present. The diagnosis of adherent pericardium always presents 
difficulties, but it can be made with tolerable certainty in a considerable 
proportion of the cases. On account of the enlargement of the heart and 
the frequency of murmurs, it is usually mistaken for valvular disease. 
The lesion is a permanent one, and tends to increase. The treatment is 
symptomatic. 


CHAPTER TV. 
ENDOCARDITIS AND VALVULAR DISEASE. 
ACUTE SIMPLE ENDOCARDITIS. 


AcutE endocarditis may occur even in fcetal life. At this period it 
usually affects the right side of the heart, and is one of the important 
causes of congenital malformations. In infancy, acute endocarditis is 
exceedingly rare, not a single instance being found in over one thousand 
autopsies upon children under three years of age of which I have records. 
From the third to the fifth year it is not so rare, and after this period it 
is quite common. Of 95 cases observed by Steffen, 15 occurred before 
the sixth year, and 80 between the sixth and fourteenth years. 

Acute endocarditis may be primary, but it is much more frequently a 
secondary disease. The primary cases have been the subject of much dis- 
cussion, but I agree with those who regard the great majority of these 
as rheumatic. Cheadle (London) has well said that we are to look 
upon endocarditis in children not as a complication of rheumatism, so 


ACUTE SIMPLE ENDOCARDITIS. 623 


much as a manifestation—often the first—of that disease. Sometimes 
endocarditis occurs alone, and sometimes it is associated with chorea 
without articular symptoms; but the latter almost invariably appear 
sooner or later. Endocarditis is seen as a frequent complication both of 
acute and of subacute articular rheumatism. The proportion of rheu- 
matic cases in which it occurs is much larger in children than in adults. 
Compared with rheumatism, all other causes of acute endocarditis are 
very infrequent. It is seen occasionally in the course of nearly all the 
acute infectious diseases, most often with scarlet fever, and it sometimes 
complicates pleurisy and pneumonia, being usually associated with peri- 
carditis. It may follow acute tonsillitis. In infectious diseases, and in 
pleurisy and pneumonia, the endocarditis is probably excited by patho- 
genic germs. Fraenkel and Sanger have found the staphylococcus in 
cases of simple endocarditis, and cultures by others have shown the 
presence of other pyogenic organisms, including the pneumococcus. 

Lesions.—Acute inflammation may affect any part of the endocar- 
dium, but in extra-uterine life it usually affects the valves of the left 
side, involving the mitral much more frequently than the aortic valve. 
Steffen’s figures give only four examples of aortic disease in ninety-five 
cases. (Compare statistics of valvular disease.) 

The pathological changes consist first in an extensive growth of new 
connective-tissue cells and an infiltration of round cells beneath the endo- 
thelial layer. This results in the formation of small masses of granulation- 
tissue upon the valves or the endocardium of the heart wall, and upon 
these there is deposited fibrin from the blood. In this way the tiny wart- 
like excrescences known as vegetations are produced. Bacteria may also 
be caught in the exudate. Asa consequence of the inflammation, the valve 
is swollen, somewhat shortened, and consequently insufficient. The results 
of the process may be ulceration of this new-formed tissue, which in ordi- 
nary cases is small in amount, or organization and cicatrization. Masses 
of fibrin may be detached from the vegetations and swept into the general 
circulation, lodging as emboli in the kidneys, spleen, brain, or other 
organs. This is not common in acute endocarditis, at least not in the 
first attacks. 

In the milder forms of inflammation it is possible for complete recoy- 
ery to take place, with the exception of a slight valvular thickening, not 
enough, however, to interfere in any way with the function of the valves. 
But this result is rare. In most cases they remain slightly insufficient, as 
the least serious consequence of the inflammation. Unfortunately, it more 
often happens that an acute inflammation which may not be at first seri- 
ous, proves the beginning of the progressive changes of a chronic inflam- 
mation, the full effects of which are not seen for years. Chronic inflam- 
mation may follow the first attack immediately, or after a considerable 
interval, or occur after several acute attacks. 
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Symptoms.—When acute endocarditis occurs as a primary disease, or 
when it is the only manifestation of rheumatism, it usually begins abruptly 
with rather severe general symptoms—high temperature, often 102° to 
105° F., prostration, exaggerated heart action, restlessness, and some- 
times dyspnwa. There is nothing distinctive about these symptoms, and 
it is not until the heart is examined that the disease is recognised. If the 
heart is not watched, the diagnosis is not made, and there may be no sus- 
picion of the nature of the attack until some time afterward, when the 
existence of valvular disease is discovered. If the heart is carefully 
examined from day to day, nothing abnormal may be found until the third 
or fourth day, or even later, when there is heard the characteristic soft, 
blowing, systolic murmur at the apex. The murmur is generally trans- 
mitted to the left. It may be accompanied by a thrill and by an accentu- 
ated pulmonic second sound, and later there may be evidence of slight dila- 
tation with the usual signs of some degree of cardiac insufficiency. The 
murmur gradually increases in intensity until the maximum is reached, 

_and then in most cases somewhat subsides. 

Acute endocarditis sometimes occurs in the course of, or simultane- 
ously with an attack of chorea, with symptoms quite similar to those 
above described. Finlayson (Glasgow) has called attention to endocarditis 
as a frequent cause of obscure fever in choreic patients, either when occur- 
ring alone or with articular symptoms. It may develop at any time 
during the choreic attack or subsequent to it. When endocarditis oc- 
curs as a complication of articular rheumatism, there may be an in- 
crease in‘the temperature and in the severity of the general symptoms, 
but rarely anything more definite. Endocarditis complicating other 
diseases is recognised only by the physical signs. 

The usual duration of acute endocarditis is from one to three weeks, 
the febrile symptoms frequently subsiding in a few days and the cardiac 
symptoms slowly diminishing. 

The attack may terminate fatally in the course of a few weeks, owing 
to the rapid development of acute dilatation, accompanied by the usual 
signs of cardiac insufficiency, with dropsy, cyanosis, and often pulmonary 
complications. Cerebral embolism may occur, which usually produces 
hemiplegia, but rarely results fatally. If emboli lodge in the spleen or 
kidneys, they may lead to swelling of the spleen or to hematuria. The 
patient may recover with a murmur which lasts but a few weeks and 
gradually disappears—a rare result. Usually there is a persistent mur- 
mur, with the subsequent development of the ordinary signs of valvular 
disease. Lastly, there may be recurrent attacks of inflammation, with the 
ultimate development of chronic valvular disease. 

Diagnosis,—The diagnosis of acute endocarditis is very frequently not 
made; not because it is difficult, but because in young children the heart 
is not examined as frequently and as carefully as it should be. The symp- 
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toms are few and not diagnostic. It is therefore very important that 
not only in chorea and rheumatism, but in all acute febrile attacks, par- 
ticularly those of obscure origin, the heart should be watched. Endo- 
carditis affecting the wall of the heart can not be diagnosticated. The 
murmur of valvular endocarditis may be confounded with pericarditis, 
or with functional murmurs occurring in the course of febrile attacks, 
or with those of anemic origin. From pericarditis it is distinguished by 
the fact that the murmur is single, has a soft blowing character, is usu- 
ally located at the apex, is transmitted beyond the border of the heart, 
and is diminished by a full inspiration. Murmurs are often heard late in 
acute infectious diseases, especially diphtheria, scarlet fever, and typhoid, 
which closely simulate those of acute endocarditis. They are most fre- 
quently due to a relative insufficiency at the mitral orifice, generally 
caused by dilatation of the left ventricle. This produces a systolic murmur 
at the apex, transmitted to the left, often accompanied by an accentuated 
second pulmonic sound. A differential diagnosis between these condi- 
tions is often impossible except by following the course of the disease. 

Prognosis.—T’he danger to life in acute endocarditis is not often great, 
as the disease seldom proves fatal. However, death may occur when it is 
associated with chorea, but here usually when an acute process is ingrafted 
upon an old valvular disease. In other cases, death results from compli- 
cations, particularly pneumonia. Only the progress of the case enables 
one to decide how extensive is the damage which has been done to the 
valves. There is always the danger of recurrent attacks. 

Treatment.—The most important thing in the management of these 
cases, and the one frequently overlooked, is to secure for the heart as 
complete rest as possible, not only during the period of acute inflamma- 
tion, but for several succeeding weeks. With children this can be accom- 
plished only by keeping them in bed, after mild attacks for at least a 
month, after severe attacks for three months. It is luring this early 
period of the disease that changes take place most rapidly in the heart 
walls, and the gravest results sometimes follow the neglect of these pre- 
cautions. Children are often allowed out of bed as soon as the fever has 
subsided, and the heart disease is unnoticed until a grave amount of dila- 
tation has developed, with dropsy, palpitation, shortness of breath, slight 
cyanosis, irregular pulse, and cough. All the so-called primary cases, as 
well as those occurring with chorea and articular symptoms, should have 
the benefit of anti-rheumatic remedies, as this is the only plan which 
offers any chance of limiting the inflammation, although the effect upon 
the heart is rarely striking. Excessive cardiac action is sometimes al- 
layed by aconite, sometimes best by opium. All children who have once 
suffered from endocarditis should be protected as much as possible 
from subsequent attacks of rheumatism. 
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MALIGNANT ENDOCARDITIS. 


Malignant or ulcerative endocarditis is a rare disease in childhood. 
The youngest case I have found reported is that of Harris, which occurred 
in a boy four years old, and affected the right side of the heart. It was 
secondary to a cardiac malformation. Of the cases thus far reported in 
early life, about twenty-five in number, the great proportion have been in 
children over ten years of age, in whom the disease does not differ essen- 
tially from the adult type. For the most exhaustive study of this subject 
we are indebted to Osler’s Gulstonian Lectures. 

Malignant endocarditis rarely occurs as a primary affection. Of the 
acute diseases, it is most frequently secondary to pneumonia, next to 
rheumatism and meningitis. It may be met with in any infectious dis- 
ease or septic process. In 75 per cent of the cases, according to Osler, it 
is ingrafted upon a previous valvular disease. In my series of collected 
cases of congenital malformations of the heart, there were four deaths 
from malignant endocarditis, all but one, however, occurring in adult life. 

The bacteria most frequently associated are the staphylococcus and 
streptococcus, and, in the cases complicating pneumonia, the pneumo- 
coccus. These micro-organisms are believed to play an important part 
in the production of the disease. Circulating in the blood, they lodge 
upon the endocardium of the valves, all the more readily when the 
valves are previously diseased. 

Lesions.— Malignant endocarditis may result in the production of 
vegetations which subsequently break down, or there may be superficial 
ulceration affecting only the endocardium, or deeper ulceration involving 
the valve, the septum, or even the heart wall. In other cases there is sup- 
puration of the deeper tissues of the valve first affected, with the produc- 
tion of small abscesses at the base of the vegetations. These conditions 
may lead to large perforations, or even to the destruction of the valve, to 
valvular aneurisms, or to abscesses of the heart wall. According to Osler, 
the different parts of the heart are affected in the following order: mitral 
valve, aortic, mitral and aortic combined, tricuspid and pulmonic valves, 
and the cardiac wall. The secondary lesions of malignant endocarditis 
are due to emboli. These are most frequent in the spleen and kidney, 
next in the brain, intestines, and skin, and, if the right side of the 
heart is diseased, in the lungs. These emboli lead to the formation of 
red or white infarctions, to hemorrhages, or to multiple abscesses in the 
various organs and tissues in which they lodge. 

Symptoms.—Malignant endocarditis presents a great variety of symp- 
toms, making the diagnosis extremely difficult in perhaps the majority of 
cases. There is. generally a remittent type of fever, sometimes repeated 
rigors, profuse sweating, low delirium, stupor or coma, and extreme pros- 
tration. In many cases there is a fine petechial eruption upon the skin; 
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diarrhoea is also frequent. The cerebral symptoms may be so prominent 
as to suggest meningitis. There is usually a cardiac murmur, the location 
of which depends upon the seat of disease. It is most frequently the 
murmur of mitral regurgitation. This murmur is sometimes faint, and 
may be absent. The spleen is in most cases enlarged. From the emboli 
there may be hemiplegia, rapid swelling of the spleen, bloody urine, cough, 
and symptoms of pneumonia. The disease lasts from a few days to six 
weeks, death being the almost invariable termination. It is due to ex- 
haustion or to some embolic process. 

Diagnosis.—The most characteristic features of malignant endocarditis 
are the development of pyemic or typhoid symptoms with a petechial 
eruption, in a patient who has previously had valvular disease. Malignant 
endocarditis is differentiated from typhoid fever by its sudden onset, 
irregular temperature, recurring chills, profuse sweats, petechial eruption, 
and dyspnea. It may be confounded with malarial fever. 

Treatment.—This is entirely symptomatic; no known measures have 
any influence upon the disease itself. 


CHRONIC VALVULAR DISEASE. 


Chronic valvular disease of the heart in children is usually the result 
of endocarditis; in a small humber of cases it depends upon congenital 
malformation ; but the degenerative lesions to which many adult cases are 
due have no place in early life. 

Lesions.—The changes of chronic. endocarditis may be briefly described 
as follows: The valvular segments are thickened by the production of new 
connective tissue, the contraction of which results in retraction, shorten- 
ing, puckering, and imperfect closure of the valves. The valvular leaflets 
may adhere to each other, so that the opening is very much narrowed. 
This is sometimes reduced to a funnel-shaped orifice barely admitting the 
tip of the finger, and it may even be much smaller. The leaflets are some- 
times adherent to the wall of the heart; the chorde tendinez are short- 
ened, and sometimes entirely disappear ; and, finally, the valves may be the 
seat of calcareous deposits. These changes take place very slowly, requir- 
ing many years for their full development. From time to time there may 
be attacks of acute inflammation. The changes described may bring about 
(1) valvular insufficiency, owing to imperfect closure, causing a regurgita- 
tion of blood through the opening guarded by the valve; or (2) stenosis, 
with such a narrowing of the opening that the outflow of blood is ob- 
structed. In early life it is usually the mitral valve that is affected. 

Of 141 cases in children under fourteen years old, observed clinically by 
Dr. F. M. Crandall and myself, the mitral valve was alone affected in 79 per 
cent; the aortic valve alone in 3 per cent; and both were associated in 
18 per cent. Lesions of the aortic valve in early life are therefore com- 
paratively rare. 

41 
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Following valvular lesions, important changes take place in the wall 
and cavities of the heart: these are hypertrophy and dilatation. 

Hypertrophy.—This consists in an increase in the thickness of the 
heart wall, due to an increase in the size and number of the muscular 
fibres. It is principally of the ventricles, and is always conservative. It 
may continue indefinitely, or it may be followed by degeneration and dila- 
tation. Hypertrophy occurs as a result of any obstructive lesion at one of 
the cardiac orifices, in renal disease when the obstruction is in the small 
arteries, also when extra work is thrown upon the ventricles as a result of 
regurgitation, and it may follow primary dilatation. 

Dilatation.—This consists in an enlargement of the cavities of the 
heart, usually with thinning of their walls. It is generally most marked 
in the auricles. Primary dilatation is produced by regurgitation of blood 
into any of the cavities as a result of valvular insufficiency. This may to 
a slight extent be regarded as a conservative lesion. Secondary dilatation, 
or that resulting from degeneration of the cardiac muscle, is always in- 
jurious. It is usually caused by imperfect nutrition of the heart which 
may be due to local or general causes. In most of the cases both hyper- 
trophy and dilatation continue for a long time. So long as hypertrophy 
predominates, the circulation may be well carried on; but when dilatation 
comes to exceed hypertrophy, there are signs of great embarrassment to 
the circulation and of cardiac insufficiency. 

There are other lesions accompanying chronic valvular disease, de- 
pending upon obsiruction to the venous circulation. If this obstruction 
is in the pulmonary veins, it leads to congestion of the lungs, chronic 
bronchitis, or chronic pneumonia; if of the systemic venous circulation, 
it leads to chronic congestion of the spleen, liver, kidneys, peritoneum, 
and sometimes to general dropsy. 

Etiology.—The following table gives the age and sex in the cases ob- 
served by Dr. Crandall and myself : 


1 2 3 4 5 6 7 8 9 10 11 12 13 14 


AGE. year. | years. | years. |years. |years. | years. | years. | years. | years. | years. | years. | years. | years. | years. Totals. 
IMATESipree lls 1) 25>2 AWS Gi Aalto hl meen ell oe 55, or 384 
Females...| .. Le SRiSo Ale 9 LOH OS: Lin ere 14a Asa 90, “ 624 
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The difference in sex is very nearly the same as in my cases of rheuma- 
tism. Sturges, in 100 cases of chronic endocarditis gives 56 per cent 
females and 44 per cent males. Sansom’s figures alone give a predomi- 
nance of males. 

The chronic endocarditis of early life is, as a rule, secondary to the 
acute or subacute form. Its etiological factors are therefore those of 
acute endocarditis. Of 117 cases in my own series, 93, or 80 per cent, 
gave a history of previous rheumatism—7 cases of chorea without ar- 
ticular symptoms being included as rheumatic. Of the 31 cases which 
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at the first examination gave no history of rheumatism, 8 subsequently 
developed articular rheumatism, and 2 chorea, so that nearly 90 per cent 
of this series of cases presented, to my mind, conclusive evidence of a 
rheumatic diathesis. ‘Thirty per cent had chorea previously, or developed 
it while under observation. The more closely I study cases of rheumatism, 
chorea, and valvular disease, and the longer the patients are kept under 
observation, the deeper becomes my conviction of the very close relation- 
ship between these three conditions in childhood. The percentage of 
rheumatic cases in this series is considerably larger than that given by 
many writers, but it corresponds very closely with Cheadle’s careful obser- 
vations. Valvular disease is occasionally traced to an attack of endo- 
carditis complicating scarlet fever, and in rare cases to that occurring with 
other infectious diseases. 

Symptoms.—The symptoms of chronic valvular disease in most cases 
come on slowly, often insidiously, and frequently there are none until the 
disease has lasted a long time, the condition being discovered by accident. 
The course of valvular disease is usually divided into two periods, the first 
being that while compensation is present, and the second after compensa- 
tion has failed. The duration of the stage of compensation is indefinite ; 
it may last a lifetime. The only subjective symptom that is of much diag- 
nostic value is shortness of breath on exertion. Occasionally other symp- 
toms are present, such as precordial pain, attacks of palpitation, head- 
ache, epistaxis, anemia, and cough. ‘These are rarely constant, but come 
on when the patient’s general condition for any reason is below normal. 
As a rule, there is in young subjects a tendency to an increase in the dis- 
. ease, although this is often slow, and may be interrupted by long periods 
in which the process appears to be stationary. At such times the patients 
either have no symptoms, or suffer only from a slight amount of incon- 
venience on marked exertion. 

Failure in compensation is generally brought about by one of the fol- 
lowing causes: There may be an intercurrent attack of acute endocarditis, 
which in a short time leads to a very great increase in the heart’s disability. 
It may be due to additional work thrown upon the heart from excessive 
muscular exertion, or to the strain of a prolonged attack of some acute ill- 
ness, especially one that is liable to produce changes in the heart muscle, 
such as typhoid or scarlet fever. It is sometimes the increased work which 
is physiologically thrown upon the heart at the time of puberty, owing to 
the rapid growth of the body. It may result from any cause which seri- 
ously affects the patient’s general nutrition, particularly when this is 
associated with marked anemia. 

The symptoms indicating failure of compensation are those depending 
upon a weak heart, with imperfect filling of the arteries and overfilling of 
the veins. The embarrassment of the pulmonary circulation leads to con- 
stant dyspnoea or orthopnea and cough, sometimes accompanied by profuse 
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expectoration, which may be bloody, and in rare cases there may be larger 
pulmonary hemorrhages. The obstruction to the systemic venous circu- 
lation leads to dropsy, which begins in the feet. There may be general 
anasarca and dropsy of the serous cavities, especially the peritonseum and 
pleura; also enlargement and functional disturbances of the liver, en- 
largement of the spleen, dyspeptic symptoms, and chronic congestion of 
the kidney, with scanty urine and albuminuria. There may be dilatation 
of the superficial veins, with clubbing of the fingers, and cyanosis; and 
there may be cerebral symptoms, such as headache, dizziness, and faint- 
ing attacks. The pulse is small and soft, and the heart’s action rapid 
and irregular. 

It is rare to see all the symptoms of cardiac failure in children 
under ten years, but about the time of puberty they are not uncommon. 
The symptoms may increase in severity until death occurs, or they may 
be severe for a time and then nearly disappear, to return again after a 
longer or shorter interval.* Death may be due to sudden cardiac paralysis, 


* The course and termination of these cases of chronic valvular disease is well 
illustrated by the following history of a little girl who was under my observation for 
nine years: When first seen she was seven years old, and gave a history of cardiac 
- symptoms for one year. There was then present a loud mitral regurgitant murmur, 
with considerable hypertrophy. There was general dropsy, and all the symptoms 
pointed toward acute dilatation. Under treatment, the dropsy and other symptoms 
disappeared, and she went on comfortably for over a year. In her eighth and ninth 
years there were frequent attacks of subacute rheumatism, during which time the 
heart lesion steadily increased in severity. At twelve years there was an eruption of 
subcutaneous tendinous nodules, which remained for over two years. During this - 
year there was heard for the first time a mitral direct murmur, accompanied by a very 
marked thrill, mitral stenosis having been gradually brought about by the slowly pro- 
gressing endocarditis. This murmur gradually increased in intensity from that time, 
while the mitral regurgitant murmur became less distinct. The apex beat was then in 
the sixth space, two and a half inches to the left of the nipple. From the twelfth to the 
fifteenth year she grew very little in height or weight, and showed no signs of matu- 
rity, the cardiac symptoms being nearly stationary. In the fifteenth year she devel- 
oped a marked enlargement of the liver and spleen with general dropsy and all the 
symptoms of cardiac insufficiency, these being the first symptoms of this character 
since she was seven years old. There was now heard for the first time an aortic re- 
gurgitant murmur in addition to the others formerly present. The symptoms dis- 
appeared under treatment in the course of a few months, but six months later returned 
with greater severity and were accompanied by albuminuria, the patient dying from 
heart failure in a few weeks. During the last exacerbation there was heard a double 
aortic as well as a double mitral murmur. 

At autopsy the heart weighed fifteen ounces. There was a very great hypertrophy, 
especially of the right ventricle, which was as thick as the left. All the cavities were 
much dilated. The most important valvular lesion was mitral stenosis, the orifice not 
admitting the end of the little finger. The valves were the seat of calcareous deposits. 
The curtains of the aortic valve were thickened and adherent ; there was also thicken- 
ing of the pulmonic and tricuspid valves. 
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to intercurrent nephritis, pneumonia, embolism, inflammation of the se- 
rous membranes, or to oedema of the lungs. 

Clinical Varieties—Of the 141 cases of valvular disease in children 
under fourteen years, previously referred to, the following were the forms 
and combinations recorded. It is to be noted that these figures are based 
upon clinical and not pathological examinations: 


Mitralbinsufiiclencyemee sete see eisie sete 131 cases; alone in 99 cases. 
Mitral stenosis.............. Beno actors tetas lute ge Sr oe are Lee 
ACAI MIRUWING INO 6 G06 soddouncasouse os She scam coy (ig ae’ 
ESOREICISUCT OSISaetesa te treet ee ered ten eee RIRGs Be eso ies Peg! 
WD oulol omnia (ral vers, tacis eer Mere hes ee Ss 

Woublemortickersses esas wens hoe ee 1 case 

Double mitral and double aortic........... 3 cases, 

Mitral insufficiency and double aortic ...... She 

Mitral insufficiency and aortic stenosis ..... ie 

Mitral stenosis and aortic insufficiency ..... ooo 


Mitral insufficiency.—This is usually the result of attacks of acute 
endocarditis. It is by far the most frequent form of valvular disease in 
early life, occurring in 93 per cent of the above cases, and alone in 70 per 
cent. In mitral insufficiency there is regurgitation of blood from the left 
ventricle into the left auricle during systole. This is compensated for by 
hypertrophy of both ventricles. It causes dilatation of the left auricle, 
increased pressure in the pulmonary veins, afterward in the pulmonary 
arteries, hypertrophy of the right ventricle, and, finally, there is dilata- 
tion of the right ventricle, tricuspid insufficiency, dilatation of the right 
auricle, and general systemic venous obstruction. Coincident with the 
changes in the right heart there is hypertrophy of the left ventricle, fol- 
lowed by dilatation. 

In mitral insufficiency there is heard a systolic murmur which is syn- 
chronous with the apex impulse and with the first sound of the heart, and 
‘may in part replace the first sound. It is loudest at the apex, trans- 
mitted to the left, and heard with almost equal distinctness at the inferior 
angle of the left scapula. This is a very diffusible murmur, and may be 
audible all over the chest. It is accompanied by an accentuation of the 
pulmonic second sound heard at the left border of the sternum in the 
second space, and by signs of hypertrophy of the heart. When both these 
signs are wanting, the existence of mitral insufficiency is somewhat doubt- 
ful, as a similar murmur may be of functional or accidental origin. In 
the early stages of the disease the signs of hypertrophy predominate ; in 
the later stages, those of dilatation. 

In hypertrophy of the left ventricle or of the whole heart, the apex 
beat is displaced downward and to the left.* It may be in the fifth or 


— 


* For normal position of the apex in childhood, see page 604. 
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the sixth space, but rarely lower, and as far to the left as the axillary line. 
There is often bulging of the preecordia, so marked as to cause a deformity 
of the chest. The impulse is forcible and heaving, and over a larger space 
than normal. The area of cardiac dulness is increased in all directions, 
but particularly downward and to the left. In hypertrophy involving 
chiefly the right ventricle, there may be bulging of the lower part of the 
sternum, and the area of dulness is increased to the right, in extreme cases 
extending from one to one and a half inches beyond the right border of the 
sternum. The heart sounds in hypertrophy are loud and distinct, and 
often have a somewhat metallic character. With hypertrophy of the right 
ventricle there may be reduplication or accentuation of the second sound. 
The pulse is full and strong. 

In dilatation the apex beat is indistinct, diffuse, and undulatory. 
There is an increase in the area of cardiac dulness, the outline being nearly 
square. The cardiac sounds are feeble, and murmurs previously present 
may be lost. The heart’s action is irregular, and the pulse small and 
weak. 

Mitral stenosis—This is apt to occur from repeated attacks of sub- 
acute rheumatism, with a slowly progressing endocarditis. It is usu- 
ally associated with mitral regurgitation. With this lesion there is 
obstruction to the flow of blood from the left auricle into the left ven- 
tricle. It is mainly compensated for by hypertrophy of the right ven- 
tricle, but to a certain degree by hypertrophy of the left auricle. The 
secondary changes following the lesion are hypertrophy of the left au- 
ricle followed by dilatation, increased pressure in the pulmonary veins, 
followed by hypertrophy and dilatation of the right ventricle. The left 
ventricle is usually normal or small. 

Mitral stenosis produces a presystolic murmur which is somewhat 
prolonged, usually rough in character, and terminates sharply with the 
first sound of the heart. It is loudest at or near the apex, but is audible 
over only a small circumscribed area. Quite as constant and important 
for diagnosis is the presence of a “ purring thrill,’ which is very distinct 
upon palpation, and terminates sharply as the apex strikes the chest wall. 
The pulse of mitral stenosis is usually small. The symptoms are few, 
but those which are present depend chiefly upon pulmonary congestion. 

Aortic stenosis—This is not very common in early life, and rarely 
occurs as the only lesion, being most frequently associated with mitral 
insufficiency. It is sometimes a congenital lesion. Aortic stenosis is 
compensated for by hypertrophy of the left ventricle, which may be 
complete for a long period, but ultimately it is followed by dilatation of 
the left ventricle, with mitral insufficiency and its consequences. In 
aortic stenosis there is an interference with the outflow of blood from 
the left ventricle into the aorta. It causes a systolic murmur, which is 
usually loudest at the right border of the sternum in the second space, 
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and is transmitted upward, being distinct in the carotids. The second 
sound is generally weak. There are associated the signs of marked hyper- 
trophy of the left ventricle. _ 

Aortic obstruction is more frequently confounded with conditions giv- 
ing accidental or functional murmurs than is any other valvular lesion. 
Without the signs of hypertrophy of the left ventricle, a positive diagnosis 
should not be made. On account of the almost perfect compensation, 
this form of the disease causes fewer symptoms than any other variety, 
possibly excepting mitral obstruction. The danger of embolism is some- 
what greater than in mitral disease. 

Aortic insufficiency.—This is one of the rarest valvular lesions in chil- 
dren. In no case on my list did it occur as the only lesion. It causes a 
regurgitation of blood from the aorta into the left ventricle during dias- 
tole. It is compensated for by dilatation and hypertrophy of the left 
ventricle. The order in which the secondary changes take place is: dila- 
tation followed by hypertrophy of the left ventricle, ultimately followed 
by further dilatation due to degeneration, this leading to mitral insuffi- 
ciency with all its remote consequences. The signs of aortic insufficiency 
are a prolonged diastolic murmur, with, or taking the place of, the second 
sound of the heart, generally loudest at the left border of the sternum in 
the second space, and transmitted downward to the apex of the heart or the 
ensiform cartilage. This is invariably accompanied by signs of hyper- 
trophy and dilatation of the left ventricle, which are usually marked. 
In the stage of compensation the signs of hypertrophy predominate, and 
when compensation has failed, the signs of dilatation. A characteristic 
symptom is the intense throbbing of the carotids, with the sudden disten- 
sion and complete collapse of their walls, and the “ ball-pulse ” of Corri- 
gan. Harly in the disease there may be headache, flashes of light before 
the eyes, and other evidences of cerebral congestion. In the late stages 
there may be fainting attacks. With this lesion compensation may be 
complete for a long time. 

Tricuspid insufficiency.—This is usually secondary to disease of the 
left side of the heart, occurring in its late stages. It most frequently fol- 
lows mitral insufficiency, where it is usually due to dilatation of the right 
ventricle without changes in the valves. It may be secondary to certain 
diseases of the lungs, such as emphysema, chronic interstitial pneumonia, 
or chronic pleurisy, and it may be due to congenital malformation. Tri- 
cuspid insufficiency gives a systolic murmur, loudest over the lower part of 
the sternum, but heard usually over a small area. It is generally associated 
with signs of dilatation of the right ventricle. The jugular veins stand 
out prominently, and often show systolic pulsation, especially upon the 
right side. The symptoms associated with tricuspid regurgitation are due 
to general systemic venous obstruction, already mentioned in connection 
with mitral insufficiency. 
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Tricuspid stenosis, pulmonic stenosis, and pulmonic insufficiency 
are practically unknown in childhood, except in congenital cardiac 
disease. 

Prognosis of Valvular Disease.—Complete recovery from valvular dis- 
ease is possible only when the lesions are very slight. Few children die 
from cardiac disease before reaching the age of fourteen years, sudden 
death being extremely rare. A large proportion of the cases do fairly 
well up to about the time of puberty, when they begin to lose ground, 
often failing rapidly. Others do well until a fresh endocarditis is lighted 
up by an intercurrent attack of rheumatism, after which the disease may 
make rapid progress. The proportion of children who have serious cardiac 
lesions before the age of eight years, and reach adult life in good condition 
is comparatively small. 

There are several features of cardiac disease in children, in conse- 
quence of which, serious lesions tend to progress more rapidly than in 
adults. The muscular walls are less resistant, and hence rapid dilata- 
tion occurs much more readily than in adult hfe. The heart must pro- 
vide not only for constant needs, but for the growth of the body. If the 
patient’s general nutrition is poor during the period of most rapid growth, 
this tells quickly and seriously upon the heart, and dilatation makes rapid 
progress; but if the general nutrition continues good the heart may do 
more than hold its own throughout childhood. The demands made upon 
the heart at puberty are especially severe, by reason of the rapid growth 
of the body and the frequency of anemia and malnutrition. There is 
always present the danger of rapid advances in the disease from inter- 
current attacks of rheumatism, from which children are more likely to 
suffer than are older subjects. Extensive pericardial adhesions are fre- 
quent, and seriously handicap the heart, greatly increasing the tendency 
to dilatation. The effect upon the heart of poor food, unhygienic sur- 
roundings,and general malnutrition is much more marked than in adults. 

These unfavourable conditions are in part offset by others in which 
the child has an advantage over the adult. Disease of the coronary ar- 
teries is very rare, and the valvular lesions which are most frequently met 
with—mitral insufficiency and aortic obstruction—are those which admit 
of the most complete compensation. 

In making a prognosis in any given case, the amount of hypertrophy 
or dilatation which exists is of much more importance than the location 
or the special character of the murmur. The condition of the arterial 
and venous circulation must also be taken into consideration; also how 
rapidly the disease is progressing, the condition of the patient’s general 
health, and how well circumstances will admit of proper hygienic and 
general management. The presence of valvular disease in childhood in- 
creases the danger from every acute disease, especially pertussis, diph- 
theria, pneumonia, and scarlet fever. 
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Diagnosis.— Valvular disease is to be particularly distinguished from 
conditions in which there are heard functional or accidental murmurs. 
According to my own experience the latter are quite common even in 
young children. Mistakes usually arise from attaching too much impor- 
tance to the presence of murmurs, and too little to the changes in the 
walls and cavities of the heart, with which valvular disease is almost in- 
variably associated. It is not always possible to decide whether a mur- 
mur is organic or functional until the patient has been for some time 
under observation and treatment, particularly when anemia is present. 
The diagnostic points, so far as the murmurs are concerned, are men- 
tioned in connection with anemic murmurs, ; 

Treatment.—A child who is the subject of a serious chronic valvular 
disease should be constantly under a physician’s observation. Irrepa- 
rable harm often results from wilful, but more frequently from ignorant, 
disregard of the simplest and most important rules of life for these 
patients. At the very least the patient should be carefully examined 
three or four times each year, in order that the physician may note the 
progress of the disease, and be able to modify the child’s occupation, ex- 
ercise, and surroundings so as to meet, as far as possible, the changing 
conditions. 

Several distinct conditions may be present which call for quite’ differ- 
ent management. The essential points may be stated in a few words: 
for all recent cases and during all exacerbations, rest, complete and pro- 
longed; for deformed valves with good heart walls and perfect compen- 
sation, fresh air, moderate exercise, and general tonics; for feeble heart 
walls, failing compensation and dilatation, rest and specific heart tonics. 

During the stage of compensation, treatment directed especially to 
the heart is rarely necessary. The main purpose should be to maintain 
the patient’s general nutrition at the highest possible point during the 
period of active growth. To this end, diet, sleep, study, and exercise 
should receive the most careful attention. If malnutrition and anemia 
are allowed to go on unchecked until they become severe, the cardiac dis- 
ease may make rapid strides, and as much harm be done in a few months 
as otherwise might not occur in years. The question of exercise and rec- 
reation is always a difficult one to settle. Often too little latitude is 
given, and the heart, like the voluntary muscles, loses its tone. Every 
form of exercise requiring a prolonged severe strain should be forbidden, 
particularly swimming and competitive games, like ball and tennis, and 
others requiring much running; but skating, rowing, mountain-climbing, 
horseback exercise, gymnastics, and even cycling on the level—all in 
moderation—may be allowed not only without harm, but with the great- 
est benefit; but any of these, used immoderately, may be productive of 
great injury. All exercise should be taken with regularity and system, 
the amount being carefully measured by the child’s condition. If the 
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patient is a boy who must earn his own living, the physician should see 
to it that the occupation chosen is not one likely to make special demands 
upon the heart. 

Special watchfulness is required at the time of puberty to prevent 
overpressure in schools, and the development of anemia or chlorosis. 
The first symptoms of these conditions should be treated energetically, 
and if the heart seems to be overtaxed the child should be put to bed. 
Patients should be so far as possible removed from conditions likely to 
induce fresh attacks of rheumatism. To this end, if possible, they 
should spend the winter and spring months in a warm, dry climate. 

In the stage of failing compensation, the same general conditions are 
present as in adults, and they are to be managed in pretty much the same 
way. When such symptoms are first seen, prolonged rest in bed should 
be insisted upon as the thing most likely to restore the normal conditions. 
Cardiac dropsy with low arterial tension and weak pulse, calls for digitalis. 
An overloaded venous circulation may be relieved by diuretics, or, better, 
by saline purgatives. Iron and tonics generally are indicated, particularly 
strychnine and cod-liver oil. In cases of sudden heart failure, nitroglycer- 
in, ether, and ammonia are as valuable as in adults; but better, probably, 
than any of these is the use of strychnine hypodermically. 


MYOCARDITIS. 


Disease of the muscular wall of the heart is rare in children, and of 
comparatively little importance, except in connection with the acute in- 
fectious diseases. Myocarditis may, however, occur at any age, even in 
foetal life. As seen in children, it is almost invariably a secondary lesion, 
usually the result of some infectious process. The two diseases which 
furnish most of the cases are scarlet fever and diphtheria. The most 
important local cause is pericarditis with adhesions. 

Lesions.—In extra-uterine life, myocarditis, as a rule, affects the wall 
of the left ventricle, the papillary muscles, or the septum. The heart is 
pale or of a yellowish-white colour, very soft and flabby, and there is fre- 
quently dilatation of the cavities. Small ecchymoses may be seen beneath 
the pericardium. 

Two varieties of myocarditis are described: In the parenchymatous 
form there is a degeneration of the muscle fibre which, according to 
Romberg, is most frequently albuminous, next fatty, and least frequently 
hyaline. There is a loss of the transverse striations, and there may be 
complete disintegration of the fibres. This process may be circumscribed, 
but it is usually diffuse. In the interstitial form the lesion usually occurs 
in small, circumscribed areas. There is an infiltration of round cells be- 
tween the muscular fibres of the heart. The process, when acute, may re- 
sult in absorption or in the production of small abscesses. There may also 
be congestion and minute blood extravasations. In chronic cases it may 
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lead to the formation of larger or smaller areas of dense connective tissue 
resembling cicatrices, in the heart wall. Hither the interstitial or the pa- 
renchymatous form may occuralone, but in most of the acute cases they 
are combined. In addition, there is usually some degree of mural endo- 
carditis and inflammation of the pericardium next to the heart wall. 
Dilatation frequently follows; rarely abscesses may form, which may open 
into the heart or into the pericardium. Cardiac aneurism, and even rup- 
ture, have been known to occur in a child of six years (Hadden’s case). 

Symptoms.—'T'hese are very rarely sufficiently marked to enable one 
_to make a positive diagnosis. In many cases in which advanced lesions 
have been found at autopsy there have been no symptoms during life, 
and in others none until the occurrence of sudden death. This is usu- 
ally from cardiac paralysis, rarely from rupture. In eight cases studied 
by Romberg, which occurred in the course of diphtheria, not one had 
cardiac symptoms during life and two died suddenly. When symptoms 
are present, they are generally those of feeble heart action—a faint apex 
impulse, a slow, weak pulse of irregular rhythm, pallor, dyspnoea, and 
attacks of syncope. In the late stages there may be the physical signs of 
dilatation, with dropsy of the feet or the serous cavities, and scanty urine, 
sometimes containing albumin. 

Diagnosis.—A positive diagnosis of myocarditis is impossible. It may 
be suspected in the course of diphtheria, scarlet or typhoid fever, when 
cardiac symptoms like those mentioned occur, and when pericarditis and 
endocarditis can be excluded by the physical examination. 

Treatment.—This is mainly symptomatic. After severe attacks of 
those infectious diseases in which myocarditis is liable to occur, and at 
any time when it is suspected, patients should be kept recumbent for 
several weeks, and special care exercised to prevent any sudden exertion, 
as death has occurred from so slight a thing as suddenly sitting up in 
bed. Iron, alcohol, and tonics should be given, the best of all of these 
being strychnine. Digitalis should be used with caution, and never in 
large doses. In some cases with symptoms indicating imminent heart 
failure, more striking benefit follows the use of morphine hypodermically 
than any other plan of treatment. 
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As already stated, anemic murmurs are not rare even in infancy. 
They may be confounded with organic murmurs, either from congenital 
malformations or acquired disease. I have several times found the heart 
normal at autopsy in cases where a diagnosis of congenital disease had 
been unhesitatingly made during life, the murmur having been of anemic 
origin. In any anemic infant, as well as older child, one should hesitate 
to make a diagnosis either of congenital or acquired organic disease, from 
the mere presence of a murmur. 
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An anemic murmur is usually systolic, generally but not always loud- 
est at the base of the heart, audible in the carotids, often in the subclav- 
ians, and occasionally over any large artery. The murmur varies from day 
to day, and sometimes it is altered by changing the position of the patient. 
It may be loud enough to be heard over a great part of the chest in front, 
and even behind. There is frequently present a venous hum in the neck. 
There are no signs of hypertrophy, nor is there the accentuated second 
sound so characteristic of mitral disease. The pulse is not usually strong. 
Anemic murmurs diminish in intensity and ultimately disappear with 
improvement in the general condition of the patient. In some cases one 
must wait for the effects of treatment before giving a positive opinion. 


FUNCTIONAL DISORDERS OF THE HEART. 


Disturbances in the heart’s action unconnected with organic disease, 
are rare in infants and young children; but after the seventh year they 
are not uncommon, becoming in fact quite frequent as puberty approaches. 
One of the most important causes is indigestion ; another is overpressure 
in schools, or anything else leading to nervous exhaustion. In these cir- 
cumstances it is usually associated with other mental or psychical dis- 
turbances. An important predisposing cause is the demand made upon 
the heart by the rapid growth of the body about the time of puberty, 
particularly when this is associated with anemia. In some of the cases 
there is a definite exciting cause, such as fright or great excitement, and 
it may be due to the excessive use of tea, coffee, or tobacco, especially in 
the form of cigarette-smoking. In a few instances it has been traced to 
masturbation. It may follow any acute disease, such as typhoid fever, 
malaria, or one of the exanthemata, and occasionally it occurs in the 
course of these diseases, or with bronchitis or pneumonia. 

Symptoms.—The usual manifestations are attacks of palpitation; less 
frequently there is tachycardia (rapid heart) or bradycardia (slow heart). 
The majority of children complain more with functional disturbances 
than with organic disease, certainly while the latter is accompanied by 
compensation. Attacks of palpitation occur in paroxysms. In the severe 
form there is usually a sense of oppression in the region of the heart, 
with some dyspnoea, or even orthopneea. The pulse is usually rapid, from 

_120 to 130, and is irregular both as to force and rhythm. The carotids 
pulsate strongly. The apex impulse is felt over an increased area, the 
heart sounds are usually strong but irregular, and sometimes a slight mur- 
mur is heard. ‘The face is pale or flushed. There may be headache, ver- 
tigo, spots before the eyes, and noises in the ears. Sometimes there is 
slight cyanosis with cold hands and.feet, and general perspiration. The 
frequency of these attacks depends upon the nature of the exciting cause. 
Their duration is from a few minutes to several hours. 
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Diagnosis.—Functional disorders are differentiated from organic car- 
diac disease only by careful and repeated examinations of the heart. In 
the diagnosis of functional disturbance especial importance is to be at- 
tached to a neurotic or neurasthenic condition of the patient, to the 
presence of some adequate exciting cause, the absence of evidence of 
enlargement of the heart, and the fact that the pulmonic second sound is 
not increased. 

Prognosis.—This in most cases is favourable, for with improvement 
in the patient’s general condition, with the growth of the body, and in 
girls with the establishment of menstruation, the attacks usually disappear. 

Treatment.—During the attacks, digitalis in moderate doses should be 
given, also bromides or valerian. The curative treatment is to be directed 
toward the cause. Where no special cause can be discovered a general 
tonic plan of treatment should be adopted, with careful regulation of 
the patient’s diet, exercise, and mode of life. All stimulating food, tea, 
coffee, and tobacco should be prohibited. Angmia should receive its ap- 
propriate remedies. The hours of sleep and study, and the amount and 
character of exercise allowed, should be carefully regulated. Between 
attacks no treatment of the heart is necessary. 


DISEASES OF THE BLOOD-VESSELS, 


Abnormally Small Arteries (Arterial hypoplasia).—This condition is 
not a very common one, but it has attracted a good deal of attention, 
having been studied especially by Virchow. The only thing which is ab- 
normal in the circulatory system may be that the aorta, and sometimes all 
the large vessels are only two thirds or three fourths their usual calibre, 
or even less. This may interfere seriously with the growth and develop- 
ment of the body, especially of the genital organs, although this result is 
not a constant one. The condition is found occasionally in cases of chlo- 
rosis, and in the congenital cases it may be the chief cause. There is 
usually associated a certain amount of hypertrophy of the heart. The 
other symptoms are anemia, and sometimes an imperfect development of 
the’ body. A positive diagnosis during life is impossible. 

Aneurism and Atheroma.—lIn early life chronic disease of the blood- 
vessels is exceedingly rare, yet a sufficient number of observations have 
been recorded to show that even young children are not exempt from this 
form of disease. There had been reported up to 1890 twenty-eight cases 
of aneurism in patients under twenty years of age (Jacobi).* Of these, 
however, only twelve were under fourteen years. Sannéf records the 
youngest case, which occurred in a fetus born at about the eighth month, 


* A, Jacobi, Archives of Pediatrics, vol. vii, p. 161. 
+ Sanné, Revue Mensuelle des Maladies des |’Enfance, vol. v, p. 56. In these arti- 
cles will be found references to most of the reported cases, 
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in whose body there was found a large aneurism of the abdominal aorta 
just below the origin of the renalarteries. Of the eleven remaining cases 
occurring in children under fourteen years, in over one half the number 
the arch of the aorta was the part affected. In one case the seat was the 
femoral artery, in another the external iliac, and in still another the 
abdominal aorta. 

Probably the most important etiological factor, as in adult life, is 
syphilis, but in only a few of the cases reported was the evidence of syphi- 
lis conclusive. In two cases there was general tuberculosis. In addition 
to these general causes, aneurism may be due to some local condition, 
such as an erosion from bone, an abscess in the neighbourhood, or to em- 
bolism. The symptoms and course of aneurism in young children do not 
differ essentially from those of the disease as seen in adults. 

In addition to the cases of aneurism referred to above, I have found 
reports of seven cases of atheroma in very young subjects. In Sanné’s 
case the patient was but two years old, and patches of atheromatous de- 
generation were found in several places in the aorta. In Hawkins’s case, 
eleven years old, there was found extensive atheromatous disease of the 
aorta, subclavian and carotid arteries. In Filatoff’s case, atheromatous 
degeneration affected the arteries at the base of the brain, causing death 
from cerebral hemorrhage. It is interesting to note that in this patient, 
who was. only eleven years old, there was also present chronic diffuse 
nephritis with contracted kidneys. A similar condition of the kidneys 
and arteries was observed by Dickinson in a girl of six years. 

Embolism and Thrombosis.—Embolism has already been referred to in 
connection with acute endocarditis. It may be seen at any age, even in 
infancy, but generally occurs in patients over five years old. The emboli 
are usually swept into the circulation from vegetations upon the valves 
of the heart. The symptoms which they produce will depend upon the 
nature of the emboli and the vessels occluded by them. If they lodge in 
the brain they may cause paralysis or convulsions; if in the spleen, pain 
and swelling of this organ; if in the kidneys, pain, tenderness, and some- 
times hematuria; if in the lungs, cough, sometimes accompanied , by 
hemoptysis and occasionally by a sharp thoracic pain. If the emboli are 
infectious, they may give rise to abscesses. The pathological results fol- 
lowing embolism are similar to those which are seen in adults. 

The most frequent form of thrombosis, that occurring in the sinuses of 
the brain, is discussed in connection with Diseases of the Nervous System. 
Cardiac thrombi, especially of the right side of the heart, are not infre- 
quently found in patients dying from heart disease, pneumonia, and occa- 
sionally also from other acute inflammatory processes and acute infectious 
diseases, particularly diphtheria. These thrombi are in most cases pro- 
duced during the last few hours of life, or just at the time of death, and are 
of no clinical importance. They frequently extend from the heart into the 
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large blood-vessels, particularly the pulmonary artery. Thrombosis occa- 
sionally occurs in all the large vascular trunks in childhood as well as in 
adult life. 4 

Thrombosis of the internal jugular vein.— Pasteur * reports a case in a 
child two and a half years old, in which the middle of the vein was filled 
with an organized thrombus, and the lower portion obliterated and re- 
duced to a fibrous cord. The symptoms were swelling, cedema, and cya- 
nosis of the face, and dilatation of the facial vein, but not of the external 
jugular. There were clubbing of the fingers and cedema of the feet, but 
not of the arm. ‘The heart was found to be dilated and hypertrophied, 
but was not the seat of valvular disease. The symptoms had existed since 
an attack of pneumonia, eighteen months before death. 

Thrombosis of the vena cava.—Quite a number of cases are on record 
where this has occurred as the result of pressure from large abdominal 
tumours; it has followed new growths of the kidney and large masses of 
tuberculous lymph nodes. Neurutter and Salmon have recorded a case of 
thrombosis, apparently of marantic origin, in a child seven years old. 
The thrombus filled the vena cava, and extended to the origin of the 
hepatic veins and into both femorals. Death occurred from tuberculosis. 
In Scudder’s case (seventeen years old) there was apparently obliteration 
(probably congenital) of the inferior vena cava; there was an extensive 
varicose condition of all the abdominal veins. The symptoms of throm- 
bosis of the vena cava are swelling and cedema of the feet—sometimes of 
the abdominal walls and the groin—and very great dilatation of the super- 
ficial abdominal veins. 

Thrombosis of the aorta.—A case has been reported by Leopold in a 
newly-born child which was delivered by version. The thrombus was of 
recent origin, and filled the lower aorta, extending into the femoral artery. 
A case of thrombosis of the aorta occurring in a girl of thirteen years has 
been reported by Wallis. The aorta was very narrow, and probably the 
seat of syphilitic disease. The thrombus extended from the origin of the 
renal arteries to the coeliac axis. 

Thrombosis in infectious diseases. — There is occasionally seen in 
typhoid fever, but more frequently in diphtheria, thrombosis of some of 
the large venous trunks, usually of one of the lower extremities. The 
symptoms are pain, localized swelling, and partial paralysis. If the artery 
is affected, there may be gangrene. 


* Lancet, February 11, 1888. 


SECTION VI. 


DISEASES OF THE URO-GENITAL SYSTEM. 


CHAPTER I. 


THE URINE IN INFANCY AND CHILDHOOD. 


WHILE a study of the urine is of much less importance in early life 
than of the symptoms referable either to the digestive or respiratory sys- 
tem, it is deserving of much more attention than it has generally re- 
ceived. In infancy especially it is attended with difficulty, owing to the 
fact that it is by no means an easy matter to secure specimens for exami- 
nation. 

Methods of Collecting Urine.—In male infants this may be done by 
placing the penis in the neck of a small bottle which lies between the 
thighs and is secured in position by pieces of tape passing over the hips 
and beneath the perineum. A still better plan is to use in the place of a 
bottle a condom large enough to include both the scrotum and penis. 
The urine of female infants can sometimes be collected in a similar way 
by placing a small cup over the vulva and holding it in place by the nap- 
kin. A plan nearly always successful is to put the infant upon a chamber 
after a long sleep. It should be done on the instant of waking, or the 
child may be wakened for the purpose. A cold hand over the bladder 
facilitates matters. A small amount, sufficient to test for albumin, may 
often be obtained by placing absorbent cotton over the vulva or penis. 
The most certain of all means, however, is catheterization; in females 
sometimes nothing else will answer the purpose. A soft rubber catheter, 
size 6 or 7, American scale (9 or 11 French), should be used for infants. 

Daily Quantity.—This is relatively much larger in infants than in 
older children and in adults, on account of the more active metabolism of 
the young child and the large amount of water taken with the food. The 
quantity fluctuates widely from day to day according to the amount of 
fluid food taken and the activity of the skin and bowels. The following 
figures are the averages obtained by combining the results of the investi- 
gations of Schabanowa, Cruse, Camerer, Pollak, Martin-Ruge, Berti, 
Schiff, and Herter: 
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Average Daily Quantity of Urine in Health. 
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Frequency of Micturition—This is greatest in young infants, and 
diminishes steadily as age advances. In the first two years, during the 
waking hours, the urine is generally passed as often as twice an hour, while 
during sleep it is retained from two to six hours. By the third year the 
urine may be held during sleep for eight or nine hours, and at other times 
for two or three hours. Such control of the sphincter of the bladder is 
often obtained at two years, and sometimes even at an earlier period. 
From slight nervous disturbances or minor ailments of any kind, this con- 
trol is impaired, and the water may be passed by children of four or five 
years with the frequency seen in infants. 

Physical Characters.—The urine of the newly born is usually highly 
coloured. During later infancy it is pale and frequently turbid, even 
when practically normal, owing to the presence of mucus; this turbidity 
often no amount of filtration will entirely remove. Less frequently tur- 
bidity depends upon urates. The urine of the first few days of life often 
shows a deposit of urates or uric acid in the form of a reddish-yellow 
stain upon the napkin. The reaction of the urine at this time is usu- 
ally strongly acid, but throughout the rest of infancy it is faintly acid or 
neutral. , 

The specific gravity is higher during the first two days than at any 
time in infancy on account of the scanty supply of fluid taken; it is 
usually lowest from the third to the sixth day, but from this time it rises 
steadily until puberty is reached. The specific gravity will of course vary 
with the quantity. From the writers already referred to the following 
figures are taken: 


Specific gravity. 
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Microscopically, the urine of the newly born shows the presence of 
many squamous epithelial cells, mucus, granular matter, and crystals of 
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uric acid and amorphous or crystalline urates. It is not uncommon to 
find hyaline and even granular casts. Martin-Ruge found hyaline casts 
in the urine of fourteen out of. twenty-four healthy nursing infants ex- 
amined during the first week. Granular casts were much less frequent. 
The microscopical appearances of the normal urine of later infancy and 
childhood present no peculiarities. 

Composition.— Urea.—The following figures show the average daily 
quantity of urea eliminated at the different ages: 


Age. Daily quantity of urea. 
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Uric acid.—Few observations have been made upon the elimination 
of uric acid, but all authorities agree that it is much higher in the newly 
born than at any subsequent period of life. The quantity is better ap- 
preciated by giving the ratio between the uric acid and urea than by the 
absolute quantity of the former. The figures here given for the newly 
born are taken from Martin-Ruge; the others are from Herter. 


Ratio of Uric Acid to Urea. 
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The inorganic salts (phosphates, chlorides, sulphates) are all present 
in the urine of the newly born, but in relatively small quantities, increas- 
ing as age advances. The colouring matters are also less abundant. 

Albumin is often present in the urine during the first days, but usu- 
ally in small amount. Cruse found it twenty-eight times in ninety obser- 
vations upon healthy infants; usually the quantity was small, amounting 
to traces only, but in two cases it was quite large upon the second day. 
These observations are confirmed by the investigations of Martin-Ruge, 
and also of Pollak. 

Sugar is frequently found in the urine of healthy infants during the 
first two months. This subject is referred to later under the head of 
Glycosuria. 


FUNCTIONAL OR CYCLIC ALBUMINURIA. 


Etiology.—This condition, although a rare one in young children, is 
occasionally seen between the ages of ten and sixteen years. I shall not 
in this connection include cases sometimes classed as febrile albumi- 
nuria, in which there is usually present the condition described as acute 
degeneration of the kidneys. 
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The causes of functional or physiological albuminuria, and the cir- 
cumstances in which it has been observed, are many and varied. It is 
much more common in males*than in females. In many patients it is 
regularly cyclic in character, albumin being absent in the urine passed 
during the night or early morning, but present during the day, diminish- 
ing in the evening and absent at bed-time. In a case reported by Tie- 
mann, the morning urine showed no trace of albumin in seventy-eight of 
eighty-four examinations. At noon albumin was present in ninety-eight 
of one hundred and thirteen examinations. In certain cases albuminuria 
is distinctly traceable to cold bathing; in others, to fatigue following ex- 
cessive muscular exercise; in still others, to dyspeptic conditions. It 
may be associated with a diet rich in nitrogenous food. Sometimes none 
of these conditions exist, and there is simply the occasional presence of 
albumin in the urine. 

Many theories have been advanced in explanation of cyclic albuminuria. 
Sometimes it appears to be clearly traceable to irritation of the kidney by 
uric acid, urates, or oxalates. Kinnicutt believes this to be one of the 
prominent causes, and that albuminuria is due to vaso-motor disturbances 
in the kidney. » Delafield compares the exudation of serum from the ves- 
sels of the kidney to the dropsy of the feet seen in anemia. Da Costa 
believes that it always depends upon slight changes of an evanescent char- 
acter in the kidney. 

Symptoms.— Many of the patients exhibiting cyclic or periodical al- 
buminuria are well nourished, and have no other signs of disease; others 
show dyspeptic symptoms, and are anemic and poorly nourished, suffering 
from headaches and other neuroses. In the cases distinctly periodical the 
amount of albumin is commonly small. It is not infrequently associated 
with temporary glycosuria. Asa rule, casts are absent, although it is not 
uncommon to find a few hyaline casts, and occasionally granular casts are 
also present. A gouty family history exists in a certain proportion of the 
cases, and some of the patients themselves present other evidences of this 
diathesis. 

Diagnosis.—Pavy mentions the following points as characteristic of 
physiological or functional albuminuria: (1) The time of its occurrence. 
The absence of albumin early in the morning, its presence in the fore- 
noon, and diminution toward evening. When this is repeated day after 
day the diagnosis is, he believes, quite positive. (2) The absence of seri- 
ous impairment of the general health and of the characteristic symptoms 
of nephritis, such as dropsy, cardiac hypertrophy, a pulse of high tension, 
retinal changes, etc. (3) The fact that casts are, as a rule, absent. (4) 
That crystals of oxalate of lime are present, and the urine is of high 

specific gravity. 

Too much’ stress is certainly laid by Pavy and many other writers 
upon the fact that the albumin is found in the urine only at certain 
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times in the day. This is not peculiar to functional albuminuria, as the 

‘same thing occurs in many cases of chronic nephritis, especially in the 
early stages when the amount of albumin present is small. All these 
cases must be carefully watched for a long time and many observations 
made, before nephritis can positively be excluded. 

Prognosis—The prognosis in purely functional albuminuria is good. 
But many patients who for a considerable time were thought to have 
only functional albuminuria have ultimately developed nephritis. A 
favourable prognosis is therefore possible only after long observation. 

Treatment.—This is to be directed toward the patient’s general con- 
dition. Dyspeptic symptoms must be relieved, the patient’s mode of life 
regulated, only moderate exercise allowed, and a simple diet given. If 
the urine is of high specific gravity, and contains oxalate-of-lime crystals, 
alkalies and mineral waters should be given in addition. Iron is indicated 
if there is anemia. 


HAMATURIA. 


Hematuria is characterized by the presence of red blood-cells in the 
urine, and is to be distinguished from hemoglobinuria where only blood 
pigment is present. 

Hematuria may result from local or general causes. In infancy it 
may be due to new growths of the kidney. Such hemorrhages, though 
rare, may be abundant, and may be seen early. Hematuria may occur 
also as a symptom of acute nephritis, especially that complicating scarlet 
fever, or it may result from the irritation of a calculus in the kidney, the 
ureter, or the bladder. In rare instances its cause is a new growth of the 
bladder, and-it may be due to traumatism. It may sometimes be pro- 
duced by the irritation of a highly concentrated urine, owing to the fact 
that too little fluid is taken. I saw a marked example of this in an infant 
eight months old, where no other explanation could be found. I once 
saw hematuria following uric-acid infarctions in the newly born. It 
may also occur at this time as one of the symptoms of sepsis. Among 
the general causes the most important are: the hemorrhagic dis- 
ease of the newly born; the blood dyscrasia, such as scurvy, purpura, 
and hemophilia; and infectious diseases, particularly malaria, typhoid, 
variola, scarlet fever, and influenza. In most of these cases the 
amount of blood passed is small. When it is large it may appear in the 
urine as clear blood, or as clots, or it may impart simply a reddish or 
smoky colour to the urme. The colour, however, is not so reliable as 
a microscopical examination. For a simple chemical test guaiacum may 
be used. 

Large hemorrhages are much more likely to come from the kidneys 
than from the bladder. The presence of blood casts from the renal 


GLYCOSURIA, 647 


tubules, or larger ones from the ureter, are conclusive evidence of the 
renal origin of the hemorrhage. 

In children, renal hemorrhage in itself rarely requires treatment; 
when it does, the same remedies are indicated as in the adult, viz., ergot, 
gallic acid, and rest in bed. Some obstinate cases have been cured by 
drinking water from alum springs. 


HAIMOGLOBINURIA. 


In this condition blood pigment appears in the urine in large quantity, 
but red blood-cells are very few in number, or are absent altogether. In 
severe cases the urine may be almost black. There is commonly a small 
amount of albumin. This condition may be recognised by the appearance 
of granules of pigment under the microscope, or by Heller’s test; the 
most conclusive means of diagnosis, however, is the spectroscope. 

Epidemic hemoglobinuria (Winckel’s disease) has already been de- 
scribed in the chapter on Diseases of the Newly Born. Hemoglobinuria 
may be due to certain poisons, as carbolic acid or chlorate of potash, or to 
certain infectious diseases, as scarlet fever, typhoid fever, malaria, syphilis, 
and erysipelas. 

Paroxysmal hemoglobinuria occurs in childhood, although it is an 
exceedingly rare condition. A typical case in a child of four and a half 
years has been reported by Mackenzie. This was a delicate child of syphi- 
litic parents; the hemoglobinuria was preceded by fever and chills, with- 
out any other evidence of the presence of malaria. 

The exact pathology of hemoglobinuria is at present unknown, and 
its treatment is very unsatisfactory. 


GLYCOSURIA. 


By this term is understood the occasional or transient appearance of 
sugar in the urine. This is not very infrequent in children, and may be 
met with even during the first month of life. Grész has published some 
careful investigations upon the glycosuria of early infancy.* He made 
many observations upon fifty infants during the first month of life, from 
which the following conclusions were drawn: Glycosuria is not uncommon 
in nursing infants; but it is not seen in nursing infants who are per- 
fectly healthy. It occurs particularly with certain disturbances of diges- 
tion, whether functional or inflammatory. The sugar found in the urine 
under these conditions reacts strongly to the reduction test (Fenling’s), 
but not to the fermentation test; sometimes the polariscope shows that it 
has the power of dextro-rotation. This is believed to be milk sugar, or one 
of its derivatives. It is not of constant or regular occurrence. It may be 


* Jahrbuch fiir Kinderheilkunde, Bd. xxxiy, p. 83. 
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produced artificially by increasing the amount of milk sugar above that 
which can be normally absorbed. This quantity Grész places at 3:3 
grammes for each kilogramme of the body weight. If more than this is 
given, or if there is diminished capacity for the absorption of sugar, gly- 
cosuria occurs. 

Koplik has made some observations upon the urine of patients 
fed chiefly upon infant foods composed largely of sugar. He found - 
sugar in five out of ten cases examined; in three, the sugar responded 
both to Fehling’s and the fermentation test; in two cases to Fehling’s 
test only. 

There seems to be no doubt regarding the existence of dietetic glyco- 
suria in infants and in older children. Repeated examinations of the 
urine are, however, necessary in order to exclude more serious disease. 


PYURIA. 


Pus in the urine may exist as an acute or a chronic condition. In 
either case, in a child, it is much more likely to come from the pelvis of the 
kidney than from any other source. It may, however, come from any part 
of the genito-urinary tract—the kidney or its pelvis, the ureters, the blad- 
der, the urethra, or the vagina. Sometimes it comes from an outside 
source, as when an abscess from perinephritis, appendicitis, or caries of 
the spine opens into the urinary tract. 

Coming from the pelvis of the kidney, pus may indicate, if the con- 
dition is an acute one, pyelitis, pyelo-nephritis, or pyonephrosis; if it is 
chronic, it points to renal tuberculosis or calculus. The amount of pus 
in any of these conditions may be quite large. The urine is turbid and 
usually acid in reaction. It contains many epithelial cells of the transi- 
tional variety. A urine containing much pus is always albuminous. A 
turbidity due to pus may be mistaken for an excessive deposit of urates; 
they are distinguished by the microscope and by the fact that urates 
clear up on heating. It is rare that pus comes from the ureters except 
in connection with congenital malformations or the impaction of cal- 
culi. Pus from the bladder is not usually in large quantity, and may be 
mixed with mucus. The urine may be alkaline or acid in reaction; there 
may be associated the symptoms of vesical irritation or of cystitis. Pus 
from the lower genital tract is rare in children, and its causes may often 
be recognised by a local examination. When the cause of pyuria is 
the opening of an abscess into the urinary tract there is generally a 
sudden appearance of pus in large amount. The pyuria is in most cases 
of short duration, possibly only a few days, and it may disappear quite 
rapidly. 

The treatment of pyuria depends altogether upon its cause. Improve- 
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ment in the symptoms nearly always follows the use of urotropin, which 
may be given in doses of from two to five grains three times a day to a 
child of five years. . 


LITHURIA. 


Lithuria is a condition in which there is an excessive elimination in 
the urine of uric acid or of urates. The amount of nitrogen compounds 
eliminated by the kidneys as uric acid and urea, varies much from day to 
day with the nature of the food and other conditions. Hence in estimat- 
ing an excess of uric acid, the absolute quantity eliminated in twenty- 
four hours is much less significant than the ratio of the uric acid to the 
urea (page 644). Whenever this ratio is continuously disturbed, the ex- 
cretion of uric acid may be considered abnormal, except, of course, in 
grave pathological conditions of the kidney, where there is an insufficient 
elimination of urea. Regarding the source of uric acid, the theory of 
Horbaczewski is that most widely accepted, viz., that it results from the 
destruction of the nuclein of the cells of the body, particularly of the 
white blood-cells. 

For accurate knowledge as to the amount of uric acid eliminated, 
nothing short of a quantitative chemical analysis can be depended upon. 
But if amorphous urates are deposited in large amount, uric acid may be 
considered excessive if the specific gravity is not high (above 1.025). If 
the specific gravity is high, the precipitation may be explained simply by 
the concentration of the urine. The deposition of the crystals of uric 
acid, forming the familiar brick-dust deposit, is not in itself evidence of. 
excessive elimination. For a quantitative clinical test, that of Haycroft 
is probably the best.* 

Lithuria is not a specific condition, but rather a very general symp- 
tom associated with many kinds of disturbances of nutrition. It may be 
found in anemia, malnutrition, chorea, rheumatism, chronic dyspepsia, 
and in a great variety of other disorders. Regarding the significance of 
lithuria, thus much may be positively asserted: The excessive elimination 
of uric acid when continuous is always evidence of a serious disturbance of 
nutrition. The gravity of the condition will depend upon the degree of 
this excess and upon its duration. 

The treatment of lithuria is the treatment of the condition upon 
which it depends. The essential pathological condition is not so much 
excessive elimination as excessive production. 

Urine containing Crystals of Uric Acid in the Form of Brick-Dust 
Deposit.—This condition is not to be confounded with the one just de- 
scribed. -As already stated, such precipitation is not to be taken as evi- 
dence of an excess of uric acid, and, in fact, in most of these cases there 
CE Sa SS i a ee 

* See Haig on Uric Acid in Health and Disease. 
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is no excess. The condition is rather one in which the solvent power of 
the urine for uric acid is much reduced. Such urine, as a rule, is high- 
coloured, strongly acid, and may have a high specific gravity. 

This condition also is dependent upon a disturbance of nutrition, and 
one which is most frequently associated with a gouty diathesis. It is 
not very common in children except in those of gouty antecedents. In 
such patients it is only occasionally present, and is usually associated 
with some other disturbance of nutrition, often of digestion. It is fre- 
quently the cause of local irritation of the urinary passages, which is 
frequently manifested by incontinence of urine. 

In my experience these cases are most improved by cutting off sugar 
from the diet almost entirely, by greatly reducing the amount of starchy 
food and substituting a diet rich in nitrogen and fat, viz., meat, milk, 
and cream, together with plenty of outdoor exercise. The continued use 
of alkaline waters is also of decided advantage in most cases. 


INDICANURIA. 


Indicanuria is a condition characterized by the presence of indican in 
the urine. To Herter is due the credit of bringing this subject promi- 
nently to the minds of the profession in this country. Indican (indoxyl- 
potassium sulphate) is derived from indol, which is formed in the intes- 
tine by the agency of bacteria from the excessive putrefaction of the 
proteids. It may also be produced in other parts of the body where putre- 
factive processes are going on, as in extensive suppuration without drain- 
age, in pulmonary cavities, empyema, etc. Indican is only one of the 
ethereal sulphates produced in the manner above indicated, and when 
other conditions like those mentioned are excluded it may be taken as an 
index of the amount of putrefaction going on in the intestine. 

The presence of indican in the urine is demonstrated by adding certain 
oxidizing agents, which produce an indigo-blue colour.* The existence 


* The commonly employed test for indican is that known as Jaffé’s test. It is 
described by Herter as follows: Pour into a test-tube equal quantities of urine and 
strong hydrochloric acid so as to fill the tube to within half an inch of the top, and 
shake, If there is much indican, a dark blue or purple colour will be produced. Then 
add sufficient chloroform to completely fill the tube and shake thoroughly. It is 
important that the chloroform should completely fill the tube so that no air bubbles 
get in by the agitation. If, after standing, the chloroform assumes a deep-blue or vio- 
let colour, there is certainly an excess of indican. The reaction may not appear at 
first, but may come out after standing several hours, or if slight at first it may in- 
crease in intensity. Sometimes, when no reaction is obtained, it may be produced by 
adding one drop of a saturated solution of chloride of lime or of peroxide of hydro- 
gen. No more than one drop should be added at a time, or the blue colour may be 
bleached. In alkaline urine the indican is usually destroyed, so that the test-may be 
negative, 
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of indicanuria in children was formerly believed to be pathognomonic of 
tuberculosis. Later investigations have shown that this is not the case; for 
in cases of tuberculosis indican is almost as frequently absent as tee 

Herter gives the following as the conditions under which indicanuria 
is likely to be present: It is found in chronic intestinal indigestion; in 
very many cases of chronic constipation; in many cases of epilepsy, just 
about the time of the seizures; in some cases of masturbation; frequently 
in children who are the subjects of night terrors, and in whom there 
are usually disturbances of digestion. According to other observers, 
it is found with great constancy in acute putrefactive diarrhwas. With 
the exceptions above noted, the source of the indican is always the 
same, viz., the excessive -putrefaction of the proteid substances in the 
intestine. 

Indicanuria is most frequently a symptom either of acute or chronic 
intestinal disease. It is important as being a guide by which we may 
estimate the other symptoms in these conditions, and the effects of 
treatment. While a trace of indican is frequently present in health, a 
strong indican reaction is always to be considered abnormal in a child. 
The indications for treatment are to diminish intestinal putrefaction. 
This is mainly dietetic. Indicanuria is usually increased by a meat diet 
and diminished by a milk diet. Other measures are referred to in the 
treatment of chronic intestinal indigestion. 


ACETONURIA—DIACETONURIA. 


Acetone exists in small quantities in the urine of healthy children. 
According to Baginsky and Schrach, it is found in large quantities in 
many febrile diseases. It increases with the height of the fever and 
subsides with it. Acetone is probably formed from the destruction of 
the nitrogenous material of the body, as it is increased by a nitrogenous 
diet, and may disappear by a diet of carbohydrates. Baginsky found it 
also in children with epilepsy, sometimes during the attacks. It is not, 
however, believed to be the cause of the convulsive seizures, as it is absent 
in convulsions occurring under other conditions. There is no connection 
between acetonuria and the nervous symptoms accompanying fever. 

Acetone and diacetic acid are regularly found in the urine of patients 
suffering from cyclic vomiting; they are probably a result, not the cause 
of the attacks. In progressing cases of diabetes and in diabetic coma 
both these substances are present. 

Binet found diacetic acid in sixty-nine out of one hundred and fifty 
examinations in febrile diseases, chiefly in scarlet fever, measles, and 
pneumonia. Schrach found diacetonuria exceedingly common in cases 
of continuous high fever. It is more frequently present than acetonuria, 
and ceases with the fever.* 


* For literature, see Baginsky, Archiv fiir Kinderheilkunde, Bd. xi, p. 1. 
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ANURIA. 


By this term is meant an arrest of the urinary secretion. To that form 
which occurs in the course of renal disease the term “ suppression ” is gen- 
erally applied. Anuria is to be carefully distinguished from retention, 
from the scanty secretion which occurs whenever food is refused or with- 
held on account of illness, and also from that which accompanies acute 
diarrhoea, with large, watery discharges. Anuria is sometimes seen in the 
newly born, where it depends upon some malformation of the genital 
tract ; or, more frequently, upon uric-acid infarctions in the kidneys. The 
first urine passed after such an attack is very often highly acid, and 
may contain an abundance of uric-acid crystals and larger masses visible 
to the naked eye. Other cases admit of no such explanation, and the 
condition must be regarded as of nervous origin. For the time, the 
secretion appears to be completely arrested, as the bladder, both by pal- 
pation and catheterization, is found to be empty. This condition is not 
a very uncommon one in infancy, and it may continue for from twelve 
to thirty-six hours. So long as infants appear to be perfectly normal 
in every other respect, the suspension of the urinary secretion even for 
twenty-four hours need excite no anxiety. 

The treatment is very simple and effectual, and consists in the admin- 
istration of sweet spirits of nitre, either alone or in combination with the 
acetate or citrate of potash, and plenty of water. To an infant of three 
months one minim of the nitre and one grain of the citrate of potash may 
be given every hour in half an ounce of water until the urinary secretion 
is established, which will usually be in six or eight hours. If the urine is 
very highly acid, and stains the napkins, the potash should be continued 
for several days. Hot fomentations over the kidneys may be used with 
advantage. 


DIABETES INSIPIDUS (POLYURIA). 


This is a chronic disease characterized by the excretion of a very large 
amount of pale urine of low specific gravity. It is invariably accompanied 
by polydipsia. The disease is an exceedingly rare one in children. 

The exact pathology of diabetes insipidus is not known; but from the 
conditions under which it occurs it is believed to be a neurosis. The 
irritation which gives rise to it may be in or near the floor of the fourth 
ventricle, or it may affect the renal nerves. 

Etiology.—Of eighty-five cases collected by Strauss, twenty-one were 
under ten years of age and nine under five years. In Roberts’ collection 
of seventy cases, the disease began in twenty-two before ten years, and 
in seven during infancy. In some cases it begins soon after birth. Males 
are more frequently affected than females, and in certain cases heredity is 
an important factor. Weil has published a remarkable example of the 
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disease existing in many members of a single family. Falls or blows upon 
the head, concussion of the brain, tumours of the brain, especially of the 
occipital region, tuberculous or cerebro-spinal meningitis or chronic hy- 
drocephalus, all have been found associated with diabetes insipidus. It 
sometimes has followed the acute infectious diseases; but in many cases 
no cause whatever can be found. 

Symptoms.—The quantity of urine is enormous, usually exceeding even 
that in diabetes mellitus. From five to twenty pints daily may be passed. 
The urine is pale, the specific gravity from 1:001 to 1-006, and it contains 
neither albumin nor grape sugar. In a few cases the presence of inosite 
(muscle sugar) has been found. Restricting the amount of fluid taken 
causes a very marked diminution in the amount of urine. The intense 
thirst leads patients to drink enormously of water and other fluids. Vari- 
ous contradictory statements are made by different writers regarding the 
quantity of uric acid and urea eliminated in these cases. The following 
are the results obtained in a case recently under observation in the Babies’ 
Hospital.* The child was three years old, quite anemic, and losing in 
weight. On January 20th the fluids were unrestricted, on the other days 
they were restricted : 


Dane, Bae aa oe ei rea. |i totel | tes | mates 
Grammes.| Ounces. Grammes.|Grammes. 

JAMUALY2 ce Olan es « 3,300 1014 1006 | 22-276 | 0:173 | None. | None. 

Sate Os asahear she ats 750 25 1:010 9-049 | 0-072 | Strong. | None. 

Pome oO te assesre a 775 204 1-010 Ge Sa coees, uate ueeenesse None. 

Me bruany: Siena cic 1,320 49 1°007 | 12°118 | 0°110' | None. | None. 


The elimination of urea in this case is excessive, but the uric acid is 
not far from the normal. 

Nervous symptoms are usually present. There may be disturbed sleep 
from the frequent micturition, palpitation, flushing of the face and other 
vaso-motor disturbances, headache, restlessness, and neuralgia. There 
may be incontinence of urine. The skin is pale and dry, and perspiration 
is scanty. The general health may not be disturbed. In most cases, how- 
ever, it is somewhat affected, and there may be the usual symptoms of 
malnutrition, and even neurasthenia. If it affects young children, their 
growth may be considerably retarded. The appetite usually remains quite 
good. The temperature is at times slightly subnormal. The course of 
the disease is indefinite. It is very chronic, and may last for many years, 
death taking place only from intercurrent affections. 

Prognosis.— A few of the cases recover spontaneously. Those of short 
duration are often cured by treatment. Of the chronic cases in which 


* The analyses were made by Dr. C. A. Herter. 


a 
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the disease is well established very few are controlled. The prognosis is 
worse if there are marked disturbances of the digestive tract or organic 
brain disease. 

Diagnosis——This is easily made from the two marked symptoms, ex- 
cessive thirst and polyuria. From diabetes mellitus it is easily distin- 
guished by the lower specific gravity and the absence of sugar from the 
urine. In older children, chronic nephritis with contracted kidney may 
be confounded with it. 

Treatment.—Fluids should be moderately restricted. It is a serious 
mistake to reduce the quantity of fluids too much, since the drinking is 
not the cause of the diuresis. The diet should be simple and nutritious, 
consisting largely of meat, with a moderate amount of carbohydrates. The 
general treatment should be directed to the condition of malnutrition. 
The clothing should be warm, and a moderate amount of exercise should 
be allowed. Drugs are of little use; those which have sometimes been 
beneficial are arsenic, belladonna, ergotine, the bromides, and antipyrine. 
Treatment must be continued for many months to be of any value. 


CHAPTER II. 
DISEASES OF THE KIDNEYS. 
MALFORMATIONS AND MALPOSITIONS. ' 


MALFORMATIONS of the kidney are not infrequent. In seven hun- 
dred and twenty-six consecutive autopsies at the New York Infant Asy- 
lum malformations of the kidney or ureters were met with in seventeen 
cases. This does not represent the actual frequency with which they 
occur, for in about half that number of autopsies in two other institutions 
only a single example was seen. Adding to the cases mentioned two 
others seen elsewhere, there are twenty cases of renal malformation of 
which I have notes, classed as follows: 


Fusion of the kidneys, or horseshoe kidney ..............-..00 4 cases. 
Supernameraryiaretons . -tiiuct-hn.. so see eek ow ene eee ee eee 
Ely dronephrosisi@loie) capri sete tacit itineraries gh 
Cystic degeneration of the kidney (alone)...................0.. Boxe 
Hy dronephirosisia nducysvichlcidm Oy emaeta taconite terete rane 1 case. 
Single kidney Ris. ovsemers cata te see ee oon es eee gy te 


In all malformations the left kidney is much more frequently affected 
than the right, the proportion being nearly two to one. Malformations 
are more often seen in males than in females. 
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Fusion of the Kidneys—In one case, in a child who died of pneumonia 
at the age of three years, the kidneys were fused into one irregular ovoid 
mass, lying upon the lumbar vertebrae ; in another case the mass lay upon 
the promontory of the sacrum ; ; In both there were two renal arteries and 
two ureters. In the two other cases the organs were united at their lower ex- 
tremities, and in both of these there were two ureters passing in front of the 
kidney. In one there was also hydronephrosis and chronic diffuse nephritis. 
The children died at the ages of four and five months respectively. 

Cystic Degeneration of the Kidneys.—In two of these three cases the 
right kidney was affected, and in one the left. The ages at which the chil- 
dren died were from seven to ten months. No renal symptoms were pres- 
ent. In all the cases the cystic kidney was very small, about an inch and 
a half in length and one inch in width. ‘The organ was entirely made up 
of smaller and larger cysts containing a clear fluid, held together by loose 
connective tissue. The ureter was small and rarely pervious throughout. 
In one case there was hydronephrosis of the opposite side; in the others 
the opposite kidney was considerably enlarged, being about one half larger 
than normal.. In addition to these small cystic kidneys there has been 
described a cystic degeneration in which very large cysts have formed even 
in utero, sometimes filling the abdominal cavity of the child and seriously 
interfering with delivery. 

Single Kidney, the other being rudimentary or absent.—Of this I have 
seen but one example, which was found in a young man twenty-two years 
of age, who died of typhus fever in Bellevue Hospital. The right kidney 
weighed seven and a half ounces; the left was represented by a nodular 
mass about the size of an ovary, showing no trace of renal tissue. The 
ureter was pervious to within four inches of the kidney; the suprarenal 
capsule was normal. Macdonald has reported a case in which there was 
no trace whatever of the right kidney ; the left was greatly enlarged, and 
weighed nine ounces. There were two suprarenal capsules but only one 
ureter. Schaeffer has reported absence of both kidneys in a seven-months’ 
foetus, associated with many other malformations. 

Hydronephrosis.—Of the ten cases of which I have notes, this existed 
as the principal deformity in eight. In two cases it was associated respec- 
tively with cystic degeneration of the opposite kidney and horseshoe kid- 
ney. In seven cases only the left side was affected; in three there was 
double hydronephrosis. Seven patients were males and three females. 
Six died before they were six months old, and only two lived to be two 
years old. This condition is undoubtedly the result of some obstruction 
to the outflow of urine in the ureter, bladder, urethra, or prepuce, but in 
only three of my cases could there be found an obstruction sufficient to 
explain the deformity. In two there was marked hypertrophy of the 
bladder. In no case was a calculus found as the cause of the obstruction. 
In most of the cases the ureter was dilated to a diameter of from one 
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fourth to one half of an inch, and in two it was so large as to be easily 
mistaken for the small intestine. Usually the ureters appeared much 
elongated and sacculated; the pelvis of the kidney was dilated to the 
capacity of half an ounce or more, the calices forming pockets about half 
an inch in diameter. Less frequently the greater part of the kidney was 
destroyed, leaving only a series of communicating pockets surrounded 
by a thin cortex of renal tissue from one fourth to one eighth of an 
inch in thickness. In five cases there was chronic diffuse nephritis of 
the affected side, and sometimes both kidneys were involved, even though 
the hydronephrosis was unilateral. The nephritis was usually of a very 
advanced type. In two cases, typical examples of the atrophic form (con- 
tracted kidney) were seen, one of these children dying at the age of one 
month.* The organs are shown in Fig. 118. 

Urinary symptoms were noted in but one case, and in that they were 
due to pyelo-nephritis dependent upon the presence of calculi in the kidney 
not the seat of hydronephrosis. In no other case was the malformation sus- 
pected during life. Four patients died of marasmus, two of acute broncho- 
pneumonia, and one of ileo-colitis. In only one was there any malforma- 
tion outside the urinary tract, this being a case of congenital heart disease. 

Double hydronephrosis is generally associated with, or results in, such 
changes in the kidneys that the patients die during infancy. It may 
give rise to one or more tumours, which sometimes attain a large size. 
Changes in the urine may not be present until the disease is very far 
advanced. ‘There may be the general and local symptoms of chronic 
diffuse nephritis, or, when infection of the genital tract occurs, there are 
added. the symptoms of pyelitis. In the great majority of cases the con- 
dition is unrecognised, the patient dying of some disease not perhaps in 
itself fatal, but rendered so by the condition of the kidneys. 

If hydronephrosis is unilateral there may be no symptoms until the 


* This was in every way a remarkable case. The child died apparently of maras- 
mus. ‘There was double hydronephrosis, the ureters being three fourths of an inch in 
diameter. ‘The right kidney was nodular upon the surface, and had a very adherent 
capsule. Just beneath the capsule there were small cysts containing pus. The left 
kidney was the seat of hydronephrosis, only its cortex remaining, this being about one 
sixth of an inch in thickness. Microscopical examination showed great thickening of 
the capsule of the right kidney, and several small abscesses situated in the cortex 
just beneath the capsule. The rest of the kidney was converted into a mass of dense 
fibrous tissue in which were scattered many uriniferous tubules, the epithelium of 
which was clear, nucleated, and of the embryonic type. The left kidney was the seat 
of chronic diffuse nephritis of the atrophie variety, with well-marked changes in the 
medullary portions. The cortex showed much exudation and less atrophy, being nearly 
normal in thickness. The small size of the organ was due chiefly to atrophy of the 
pyramids. The walls of the bladder were greatly hypertrophied, being in Paes one 
fourth of an inch thick, ‘The urethra and prepuce were normal. 
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dilatation of the pelvis of the kidney has reached a sufficient size to form 
an abdominal tumour. In most of the cases in children this condition 
has been noted between the third and the eleventh years. This tumour 
may be situated in the lumbar region, or it may fill the abdomen, It is 
cystic, and may be confounded with a dermoid cyst of the ovary. On 


fre. 118.—Congenital hydronephrosis, dilated ureters, and hypertrophied bladder. (From a child 
one month old.) 


aspiration a fluid is withdrawn which may be clear, or of a brownish 
colour, and recognised as urine by the. fact that it contains urates and 
urea. After aspiration the urine passed per wrethram may be bloody. 
Aspiration affords only temporary relief, as the tumour quickly refills. If 
an incision is made and the kidney drained, a cure may result with the 
formation of a fistula. This may continue indefinitely, or infection of 
the fistulous tract may occur and suppurative nephritis be set up, which 
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speedily carries off the patient. A better operation is nephrectomy, 
which may result in a permanent cure if the opposite kidney is healthy, 
which is usually the case if the child is over three years of age for the 
reason above stated, viz., that a child with malformation of both kidneys 
usually dies in infancy. 

Supernumerary Ureters.—These were noted in four cases, more fre- 
quently on the left side. The usual deformity was for two ureters to be 
given off, one from the upper and one from the lower part of the kidney, 
each ureter having a separate pelvis. The ureters either joined just 
above the bladder, or entered this organ by separate openings. ‘This 
condition is of no practical importance, and was not found associated 
with other renal changes. 

Malposition of the Kidney.—This was noted in my series of autopsies 
only once, in the case of fusion of the kidneys already mentioned. Of 
21 cases collected by Roberts, the displacement was always of one kidney 
only; the left being displaced 15 times, the right 6 times. Northrup 
has reported two cases, both displacements of the left kidney; in one, 
the organ lay in the hollow of the sacrum; in the other, in the median 
line, partly above and partly below the promontory of the sacrum. Mal- 
positions of the kidney are compatibie with perfect health and develop- 
ment. In most of the cases there is no other deformity present. 

Movable Kidney.—This is a very rare condition in early life. Comby 
(Paris) has collected 18 cases, of which 16 were in girls and 2 in boys. 
Movable kidney was recognised before the tenth year in 8 cases, and in 
2 of these before the fourth month. It has been ascribed to too long a 
pedicle, which may be congenital; also to pressure from abdominal 
tumours, and to injury. The most important symptoms are paroxysmal 
pain which may follow exertion, and a movable tumour. <A twist in the 
ureter may produce hydronephrosis. : 


-URIC-ACID INFARCTIONS. 


These consist in a deposit in the straight tubes of the kidneys of uric 
acid or of amorphous or crystalline urates; usually both kidneys are af- 
fected, and all the pyramids of each kidney. The infarctions appear to 
the naked eye as fine, brownish, fan-shaped striw. Associated with them 
there may be granular deposits of uric-acid salts in the pelvis of the kid- 
ney, and sometimes evidences of catarrhal inflammation of the pelvis, 
including even the presence of blood. This condition probably occurs, 
to some degree at least, in nearly all infants during the first ten days 
of life. It was formerly supposed that the discovery of these appear- 
ances was proof that an infant had breathed, and a certain medico-legal 
importance was therefore attached to them. This is now known not to 
be the case, as they are sometimes found in still-born infants. ” 

The cause of this condition is the excretion of uric acid before there 
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diarrhoea is also frequent. The cerebral symptoms may be so prominent 
as to suggest meningitis. There is usually a cardiac murmur, the location 
of which depends upon the seat of disease. It is most frequently the 
murmur of mitral regurgitation. This murmur is sometimes faint, and 
may be absent. The spleen is in most cases enlarged. From the emboli 
there may be hemiplegia, rapid swelling of the spleen, bloody urine, cough, 
and symptoms of pneumonia. The disease lasts from a few days to six 
weeks, death being the almost invariable termination. It is due to ex- 
haustion or to some embolic process. 

Diagnosis.—The most characteristic features of malignant endocarditis 
are the development of pyemic or typhoid symptoms with a petechial 
eruption, in a patient who has previously had valvular disease. Malignant 
endocarditis is differentiated from typhoid fever by its sudden onset, 
irregular temperature, recurring chills, profuse sweats, petechial eruption, 
and dyspnea. It may be confounded with malarial fever. 

Treatment.—This is entirely symptomatic; no known measures have 
any influence upon the disease itself. 


CHRONIC VALVULAR DISEASE. 


Chronic valvular disease of the heart in children is usually the result 
of endocarditis; in a small number of cases it depends upon congenital 
malformation ; but the degenerative lesions to which many adult cases are 
due have no place in early life. 

Lesions.—The changes of chronic endocarditis may be briefly described 
as follows: The valvular segments are thickened by the production of new 
connective tissue, the contraction of which results in retraction, shorten- 
ing, puckering, and imperfect closure of the valves. The valvular leaflets 
may adhere to each other, so that the opening is very much narrowed. 
This is sometimes reduced to a funnel-shaped orifice barely admitting the 
tip of the finger, and it may even be much smaller. The leaflets are some- 
times adherent to the wall of the heart; the chords tendinex are short- 
ened, and sometimes entirely disappear ; and, finally, the valves may be the 
seat of calcareous deposits. These changes take place very slowly, requir- 
ing many years for their full development. From time to time there may 
be attacks of acute inflammation. The changes described may bring about 
(1) valvular insufficiency, owing to imperfect closure, causing a regurgita- 
tion of blood through the opening guarded by the valve; or (2) stenosis, 
with such a narrowing of the opening that the outflow of blood is ob- 
structed. In early life it is usually the mitral valve that is affected. 

Of 141 cases in children under fourteen years old, observed clinically by 
Dr. F. M. Crandall and myself, the mitral valve was alone affected in 79 per 
cent; the aortic valve alone in 3 per cent; and both were associated in 
18 per cent. Lesions of the aortic valve in early life are therefore com- 


paratively rare. 
41 
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Following valvular lesions, important changes take place in the wall 
and cavities of the heart: these are hypertrophy and dilatation. 

Hypertrophy.—-This consists in an increase in the thickness of the 
heart wall, due to an increase in the size and number of the muscular 
fibres. It is principally of the ventricles, and is always conservative. It 
may continue indefinitely, or it may be followed by degeneration and dila- 
tation. Hypertrophy occurs as a.result of any obstructive lesion at one of 
the cardiac orifices, in renal disease when the obstruction is in the small 
arteries, also when extra work is thrown upon the ventricles as a result of 
regurgitation, and it may follow primary dilatation. 

Dilatation.—This consists in an enlargement of the cavities of the 
heart, usually with thinning of their walls. It is generally most marked 
in the auricles. Primary dilatation is produced by regurgitation of blood 
into any of the cavities as a result of valvular insufficiency. This may to 
a slight extent be regarded as a conservative lesion. Secondary dilatation, 
or that resulting from degeneration of the cardiac muscle, is always in- 
jurious. It is usually caused by imperfect nutrition of the heart which 
may be due to local or general causes. In most of the cases both hyper- 
trophy and dilatation continue for a long time. So long as hypertrophy 
predominates, the circulation may be well carried on; but when dilatation 
comes to exceed hypertrophy, there are signs of great embarrassment to 
the circulation and of cardiac insufficiency. 

There are other lesions accompanying chronic valvular disease, de- 
pending upon obsiruction to the venous circulation. If this obstruction 
is in the pulmonary veins, it leads to congestion of the lungs, chronic 
bronchitis, or chronic pneumonia; if of the systemic venous circulation, 
it leads to chronic congestion of the spleen, liver, kidneys, peritoneum, 
and sometimes to general dropsy. 

Etiology.—The following table gives the age and sex in the cases ob- 
served by Dr. Crandall and myself : 


1 2 3 4 5 6 tf 8 9 10 11 12 13 14 


AGE. year. | years. | years. | years. | years. | years, | years. | years. | years, | years. | years. | years. | years. | years, Totals. 
Males <2... .. Uppal) Elbe) Ri a ES) Cail Stalin ea if al 55, or 88% 
Females...| .. T3855 NS DV LON Sy AA OS A aa SOS S 90, “ 624 

Motels ters eco | 7 | 11) 15) 14} 12 19| ey aE) abi) eh 4) zt 145 


The difference in sex is very nearly the same as in my cases of rheuma- 
tism. Sturges, in 100 cases of chronic endocarditis gives 56 per cent 
females and 44 per cent males. Sansom’s figures alone give a predomi- 
nance of males. 

The chronic endocarditis of early life is, as a rule, secondary to the 
acute or subacute form. Its etiological factors are therefore those of 
acute endocarditis. Of 117 cases in my own series, 93, or 80 per cent, 
gave a history of previous rheumatism—7 cases of chorea without ar- 
ticular symptoms being included as rheumatic. Of the 31 cases which 
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at the first examination gave no history of rheumatism, 8 subsequently 
developed articular rheumatism, and 2 chorea, so that nearly 90 per cent 
of this series of cases presented, to my mind, conclusive evidence of a 
rheumatic diathesis. Thirty per cent had chorea previously, or developed 
it while under observation. The more closely I study cases of rheumatism, 
chorea, and valvular disease, and the longer the patients are kept under 
observation, the deeper becomes my conviction of the very close relation- 
ship between these three conditions in childhood. The percentage of 
rheumatic cases in this series is considerably larger than that given by 
many writers, but it corresponds very closely with Cheadle’s careful obser- 
vations. Valvular disease is occasionally traced to an attack of endo- 
carditis complicating scarlet fever, and in rare cases to that occurring with 
other infectious diseases. 

Symptoms.—The symptoms of chronic valvular disease in most cases 
come on slowly, often insidiously, and frequently there are none until the 
disease has lasted a long time, the condition being discovered by accident. 
The course of valvular disease is usually divided into two periods, the first 
being that while compensation is present, and the second after compensa- 
tion has failed. The duration of the stage of compensation is indefinite ; 
it may last a lifetime. The only subjective symptom that is of much diag- 
nostic value is shortness of breath on exertion. Occasionally other symp- 
toms are present, such as precordial pain, attacks of palpitation, head- 
ache, epistaxis, anemia, and cough. ‘These are rarely constant, but come 
on when the patient’s general condition for any reason is below normal. 
As a rule, there is in young subjects a tendency to an increase in the dis- 
ease, although this is often slow, and may be interrupted by long periods 
in which the process appears to be stationary. At such times the patients 
either have no symptoms, or suffer only from a slight amount of incon- 
venience on marked exertion. 

Failure in compensation is generally brought about by one of the fol- 
lowing causes: There may be an intercurrent attack of acute endocarditis, 
which in a short time leads to a very great increase in the heart’s disability. 
It may be due to additional work thrown upon the heart from excessive 
muscular exertion, or to the strain of a prolonged attack of some acute ill- 
ness, especially one that is liable to produce changes in the heart muscle, 
such as typhoid or scarlet fever. It is sometimes the increased work which 
is physiologically thrown upon the heart at the time of puberty, owing to 
the rapid growth of the body. It may result from any cause which seri- 
ously affects the patient’s general nutrition, particularly when this is 
associated with marked anzmia. 

The symptoms indicating failure of compensation are those depending 
upon a weak heart, with imperfect filling of the arteries and overfilling of 
the veins. The embarrassment of the pulmonary circulation leads to con- 
stant dyspnoea or orthopnea and cough, sometimes accompanied by profuse 
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expectoration, which may be bloody, and in rare cases there may be larger 
pulmonary hemorrhages. The obstruction to the systemic venous circu- 
lation leads to dropsy, which begins in the feet. There may be general 
anasarca and dropsy of the serous cavities, especially the peritonseum and 
pleura; also enlargement and functional disturbances of the liver, en- 
largement of the spleen, dyspeptic symptoms, and chronic congestion of 
the kidney, with scanty urine and albuminuria. There may be dilatation 
of the superficial veins, with clubbing of the fingers, and cyanosis; and 
there may be cerebral symptoms, such as headache, dizziness, and faint- 
ing attacks. The pulse is small and soft, and the heart’s action rapid 
and irregular. 

It is rare to see all the symptoms of cardiac failure in children 
under ten years, but about the time of puberty they are not uncommon. 
The symptoms may increase in severity until death occurs, or they may 
be severe for a time and then nearly disappear, to return again after a 
longer or shorter interval.* Death may be due to sudden cardiac paralysis, 


* The course and termination of these cases of chronic valvular disease is well 
illustrated by the following history of a little girl who was under my observation for 
nine years: When first seen she was seven years old, and gave a history of cardiac 
symptoms for one year. There was then present a loud mitral regurgitant murmur, 
with considerable hypertrophy. There was general dropsy, and all the symptoms 
pointed toward acute dilatation. Under treatment, the dropsy and other symptoms 
disappeared, and she went on comfortably for over a year. In her eighth and ninth 
years there were frequent attacks of subacute rheumatism, during which time the 
heart lesion steadily increased in severity. At twelve years there was an eruption of 
subcutaneous tendinous nodules, which remained for over two years. During this 
year there was heard for the first time a mitral direct murmur, accompanied by a very 
marked thrill, mitral stenosis having been gradually brought about by the slowly pro- 
gressing endocarditis. This murmur gradually increased in intensity from that time, 
while the mitral regurgitant murmur became less distinct. The apex beat was then in 
the sixth space, two and a half inches to the left of the nipple. From the twelfth to the 
fifteenth year she grew very little in height or weight, and showed no signs of matu- 
rity, the cardiac symptoms being nearly stationary. In the fifteenth year she devel- 
oped a marked enlargement of the liver and spleen with general dropsy and all the 
symptoms of cardiac insufficiency, these being the first symptoms of this character 
since she was seven years old. There was now heard for the first time an aortic re- 
gurgitant murmur in addition to the others formerly present. The symptoms dis- 
appeared under treatment in the course of a few months, but six months later returned 
with greater severity and were accompanied by albuminuria, the patient dying from 
heart failure in a few weeks. During the last exacerbation there was heard a double 
aortic as well as a double mitral murmur. 

At autopsy the heart weighed fifteen ounces. There was a very great hypertrophy, 
especially of the right ventricle, which was as thick as the left. All the cavities were 
much dilated. The most important valvular lesion was mitral stenosis, the orifice not 
admitting the end of the little finger. The valves were the seat of calcareous deposits. 
The curtains of the aortic valve were thickened and adherent ; there was also thicken- 
ing of the pulmonic and tricuspid valves. 
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to intercurrent nephritis, pneumonia, embolism, aon of the se- 
rous membranes, or to cedema of the lungs. 

Clinical Varieties,—Of the 141 cases of valvular disease in children 
under fourteen years, previously referred to, the following were the forms 
and combinations recorded. It is to be noted that these figures are based 
upon clinical and not pathological examinations : 


Mitral insufficiency............ oS soi sistas 131 cases; alone in 99 cases, 
NGUMENL SSNS Saad ae oadoddonombeowtoncbonr Vis CO ea aa aa’ 
PNOLDICHMISUMTCIGM CY, carercteler eters site creeiers aioe piece oe aa val. 
ACorhicistenOsiStycrn ase oaks eek eeoR eae - cone PREM Big S 
Woublosmibrall se ta.ces seek Gals tae hoe SaaS 

Moublesaoncic sprnrscetiary- tore) neers aes 1 case 

Double mitral and double aortic........... 3 cases 

Mitral insufficiency and double aortic...... bie 

Mitral insufficiency and aortic stenosis ..... ifs}; AS 

Mitral stenosis and aortic insufficiency..... Py 


Mitral insufficiency.—This is usually the result of attacks of acute 
endocarditis. It is by far the most frequent form of valvular disease in 
early life, occurring in 93 per cent of the above cases, and alone in 70 per 
cent. In mitral insufficiency there is regurgitation of blood from the left 
ventricle into the left auricle during systole. This is compensated for by 
hypertrophy of both ventricles. It causes dilatation of the left auricle, 
increased pressure in the pulmonary veins, afterward in the pulmonary 
arteries, hypertrophy of the right ventricle, and, finally, there is dilata- 
tion of the right ventricle, tricuspid insufficiency, dilatation of the right 
auricle, and general systemic venous obstruction. Coincident with the 
changes in the right heart there is hypertrophy of the left ventricle, fol- 
lowed by dilatation. 

In mitral insufficiency there is heard a systolic murmur which is syn- 
chronous with the apex impulse and with the first sound of the heart, and 
may in part replace the first sound. It is loudest at the apex, trans-, 
mitted to the left, and heard with almost equal distinctness at the inferior 
angle of the left scapula. This is a very diffusible murmur, and may be 
audible all over the chest. It is accompanied by an accentuation of the 
pulmonic second sound heard at the left border of the sternum in the 
second space, and by signs of hypertrophy of the heart. When both these 
signs are wanting, the existence of mitral insufficiency is somewhat doubt- 
ful, as a similar murmur may be of functional or accidental origin. In 
the early stages of the disease the signs of hypertrophy predominate ; in 
the later stages, those of dilatation. 

In hypertrophy of the left ventricle or of the whole heart, the apex 
beat is displaced downward and to the left.* It may be in the fifth or 


el 


* For normal position of the apex in childhood, see page 604. 
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the sixth space, but rarely lower, and as far to the left as the axillary line. 
There is often bulging of the precordia, so marked as to cause a deformity 
of the chest. The impulse is forcible and heaving, and over a larger space 
than normal. The area of cardiac dulness is increased in all directions, 
but particularly downward and to-the left. In hypertrophy involving 
chiefly the right ventricle, there may be bulging of the lower part of the 
sternum, and the area of dulness is increased to the right, in extreme cases 
extending from one to one and a half inches beyond the right border of the 
sternum. The heart sounds in hypertrophy are loud and distinct, and 
often have a somewhat metallic character. With hypertrophy of the right 
ventricle there may be reduplication or accentuation of the second sound. 
The pulse is full and strong. 

In dilatation the apex beat is indistinct, diffuse, and undulatory. 
There is an increase in the area of cardiac dulness, the outline being nearly 
square. The cardiac sounds are feeble, and murmurs previously present 
may be lost. The heart’s action is irregular, and the pulse small and 
weak. 

Mitral stenosis—This is apt to oceur from repeated attacks of sub- 
acute rheumatism, with a slowly progressing endocarditis. It is usu- 
ally associated with mitral regurgitation. With this lesion there is 
obstruction to the flow of blood from the left auricle into the left ven- 
tricle. It is mainly compensated for by hypertrophy of the right ven- 
tricle, but to a certain degree by hypertrophy of the left auricle. The 
secondary changes following the lesion are hypertrophy of the left au- 
ricle followed by dilatation, increased pressure in the pulmonary veins, 
followed by hypertrophy and dilatation of the right ventricle. The left 
ventricle is usually normal or small. 

Mitral stenosis produces a presystolic murmur which is somewhat 
prolonged, usually rough in character, and terminates sharply with the 
first sound of the heart. It is loudest at or near the apex, but is audible 
over only a small circumscribed area. Quite as constant and important 
for diagnosis is the presence of a “ purring thrill,” which is very distinct 
upon palpation, and terminates sharply as the apex strikes the chest wall. 
The pulse of mitral stenosis is usually small. The symptoms are few, 
but those which are present depend chiefly upon pulmonary congestion. 

Aortic stenosis ——This is not very common in early life, and rarely 
occurs as the only lesion, being most frequently associated with mitral 
insufficiency. It is sometimes a congenital lesion. Aortic stenosis is 
compensated for by hypertrophy of the left ventricle, which may be 
complete for a long period, but ultimately it is followed by dilatation of 
the left ventricle, with mitral insufficiency and its consequences. In 
aortic stenosis there is an interference with the outflow of blood from 
the left ventricle into the aorta. It causes a systolic murmur, which is 
usually loudest at the right border of the sternum in the second space, 
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and-is transmitted upward, being distinct in the carotids. The second 
sound is generally weak. There are associated the signs of marked hyper- 
trophy of the left ventricle. 

Aortic obstruction is more frequently confounded with conditions giv- 
ing accidental or functional murmurs than is any other valvular lesion. 
Without the signs of hypertrophy of the left ventricle, a positive diagnosis 
should not be made. On account of the almost perfect compensation, 
this form of the disease causes fewer symptoms than any other variety, 
possibly excepting mitral obstruction. The danger of embolism is some- 
what greater than in mitral disease. 

Aortic insufficiency.—This is one of the rarest valvular lesions in chil- 
dren. In no case on my list did it occur as the only lesion. It causes a 
regurgitation of blood from the aorta into the left ventricle during dias- 
tole. It is compensated for by dilatation and hypertrophy of the left 
ventricle. The order in which the secondary changes take place is: dila- 
tation followed by hypertrophy of the left ventricle, ultimately followed 
by further dilatation due to degeneration, this leading to mitral insuffi- 
ciency with all its remote consequences. The signs of aortic insufficiency 
are a prolonged diastolic murmur, with, or taking the place of, the second 
sound of the heart, generally loudest at the left border of the sternum in 
the second space, and transmitted downward to the apex of the heart or the 
ensiform cartilage. This is invariably accompanied by signs of hyper- 
trophy and dilatation of the left ventricle, which are usually marked. 
In the stage of compensation the signs of hypertrophy predominate, and 
when compensation has failed, the signs of dilatation. A characteristic 
symptom is the intense throbbing of the carotids, with the sudden disten- 
sion and complete collapse of their walls, and the “ ball-pulse” of Corri- 
gan. larly in the disease there may be headache, flashes of light before 
the eyes, and other evidences of cerebral congestion. In the late stages 
there may be fainting attacks. With this lesion compensation may be 
complete for a long time. 

Tricuspid insufficiency.—This is usually secondary to disease of the 
left side of the heart, occurring in its late stages. It most frequently fol- 
lows mitral insufficiency, where it is usually due to dilatation of the right 
ventricle without changes in the valves. It may be secondary to certain 
diseases of the lungs, such as emphysema, chronic interstitial pneumonia, 
or chronic pleurisy, and it may be due to congenital malformation. Tri- 
cuspid insufficiency gives a systolic murmur, loudest over the lower part of 
the sternum, but heard usually over a small area. It is generally associated 
with signs of dilatation of the right ventricle. The jugular veins stand 
out prominently, and often show systolic pulsation, especially upon the 
right side. The symptoms associated with tricuspid regurgitation are due 
to general systemic venous obstruction, already mentioned in connection 
with mitral insufficiency. 
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Tricuspid stenosis, pulmonic stenosis, and pulmonic insufficiency 
are practically unknown in childhood, except in congenital cardiac 
disease. 

Prognosis of Valvular Disease.—Complete recovery from valvular dis- 
ease is possible only when the lesions are very slight. Few children die 
from cardiac disease before reaching the age of fourteen years, sudden 
death being extremely rare. A large proportion of the cases do fairly 
well up to about the time of puberty, when they begin to lose ground, 
often failing rapidly. Others do well until a fresh endocarditis is lighted 
up by an intercurrent attack of rheumatism, after which the disease may 
make rapid progress. The proportion of children who have serious cardiac 
lesions before the age of eight years, and reach adult life in good condition 
is comparatively small. 

There are several features of cardiac disease in children, in conse- 
quence of which, serious lesions tend to progress more rapidly than in 
adults. The muscular walls are less resistant, and hence rapid dilata- 
tion occurs much more readily than in adult life. The heart must pro- 
vide not only for constant needs, but for the growth of the body. If the 
patient’s general nutrition is poorduring the period of most rapid growth, 
this tells quickly and seriously upon the heart, and dilatation makes rapid 
progress; but if the general nutrition continues good the heart may do 
more than hold its own throughout childhood. The demands made upon 
the heart at puberty are especially severe, by reason of the rapid growth 
of the body and the frequency of anemia and malnutrition. There is 
always present the danger of rapid advances in the disease from inter- 
current attacks of rheumatism, from which children are more likely to 
suffer than are older subjects. Extensive pericardial adhesions are fre- 
quent, and seriously handicap the heart, greatly increasing the tendency 
to dilatation. The effect upon the heart of poor food, unhygienic sur- 
roundings, and general malnutrition is much more marked than in adults. 

These unfavourable conditions are in part offset by others in which 
the child has an advantage over the adult. Disease of the coronary ar- 
teries is very rare, and the valvular lesions which are most frequently met 
with—mitral insufficiency and aortic obstruction—are those which admit 
of the most complete compensation. 

In making a prognosis in any given case, the amount of hypertrophy 
or dilatation which exists is of much more importance than the location 
or the special character of the murmur. The condition of the arterial 
and venous circulation must also be taken into consideration; also how 
rapidly the disease is progressing, the condition of the patient’s general 
health, and how well circumstances will admit of proper hygienic and 
general management. The presence of valvular disease in childhood in- 
creases the danger from every acute disease, especially pertussis, diph- 
theria, pneumonia, and-scarlet fever. 


CHRONIC VALVULAR DISEASE. 635 


Diagnosis.— Valvular disease is to be particularly distinguished from 
conditions in which there are heard functional or accidental murmurs. 
According to my own experience the latter are quite common even in 
young children. Mistakes usually arise from attaching too much impor- 
tance to the presence of murmurs, and too little to the changes in the 
walls and cavities of the heart, with which valvular disease is almost in- 
variably associated. It is not always possible to decide whether a mur- 
mur is organic or functional until the patient has been for some time 
under observation and treatment, particularly when anemia is present. 
The diagnostic points, so far as the murmurs are concerned, are men- 
tioned in connection with anemic murmurs, 

Treatment.—A child who is the subject of a serious chronic valvular 
disease should be constantly under a physician’s observation. Irrepa- 
rable harm often results from wilful, but more frequently from ignorant, 
disregard of the simplest and most important rules of life for these 
patients. At the very least the patient should be carefully examined 
three or four times each year, in order that the physician may note the 
progress of the disease, and be able to modify the child’s occupation, ex- 
ercise, and surroundings so as to meet, as far as possible, the changing 
conditions. : 

Several distinct conditions may be present which call for quite differ- 
ent management. The essential points may be stated in a few words: 
for all recent cases and during all exacerbations, rest, complete and pro- 
longed; for deformed valves with good heart walls and perfect compen- 
sation, fresh air, moderate exercise, and general tonics; for feeble heart 
walls, failing compensation and dilatation, rest and specific heart tonics. 

During the stage of compensation, treatment directed especially to 
the heart is rarely necessary. The main purpose should be to maintain 
the patient’s general nutrition at the highest possible point during the 
period of active growth. To this end, diet, sleep, study, and exercise 
should receive the most careful attention. If malnutrition and anemia 
are allowed to go on unchecked until they become severe, the cardiac dis- 
ease may make rapid strides, and as much harm be done in a few months 
as otherwise might not occur in years. The question of exercise and rec- 
reation is always a difficult one to settle. Often too little latitude is 
given, and the heart, like the voluntary muscles, loses its tone. Every 
form of exercise requiring a prolonged severe strain should be forbidden, 
particularly swimming and competitive games, like ball and tennis, and 
others requiring much running; but skating, rowing, mountain-climbing, 
horseback exercise, gymnastics, and even cycling on the level—all in 
moderation—may be allowed not only without harm, but with the great- 
est benefit; but any of these, used immoderately, may be productive of 
great injury. All exercise should be taken with regularity and system, 
the amount being carefully measured by the child’s condition. If the 
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patient is a boy who must earn his own living, the physician should see 
to it that the occupation chosen is not one likely to make special demands 
upon the heart. 

Special watchfulness is required at the time of puberty to prevent 
overpressure in schools, and the development of anemia or chlorosis. 
The first symptoms of these conditions should be treated energetically, 
and if the heart seems to be overtaxed the child should be put to bed. 
Patients should be so far as possible removed from conditions likely to 
induce fresh attacks of rheumatism. To this end, if possible, they 
should spend the winter and spring months in a warm, dry climate. 

In the stage of failing compensation, the same general conditions are 
present as in adults, and they are to be managed in pretty much the same 
way. When such symptoms are first seen, prolonged rest in bed should 
be insisted upon as the thing most likely to restore the normal conditions. 
Cardiac dropsy with low arterial tension and weak pulse, calls for digitalis. 
An overloaded venous circulation may be relieved by diuretics, or, better, 
by saline purgatives. Iron and tonics generally are indicated, particularly 
strychnine and cod-liver oil. In cases of sudden heart failure, nitroglycer- 
in, ether, and ammonia are as valuable as in adults; but better, probably, 
than any of these is the use of strychnine hypodermically. 


MYOCARDITIS. 


Disease of the muscular wall of the heart is rare in children, and of 
comparatively little importance, except in connection with the acute in- 
fectious diseases. Myocarditis may, however, occur at any age, even in 
foetal life. As seen in children, it is almost invariably a secondary lesion, 
usually the result of some infectious process. The two diseases which 
furnish most of the cases are scarlet fever and diphtheria. The most 
important local cause is pericarditis with adhesions. 

Lesions.—In extra-uterine life, myocarditis, as a rule, affects the wall 
of the left ventricle, the papillary muscles, or the septum. The heart is 
pale or of a yellowish-white colour, very soft and flabby, and there is fre- 
quently dilatation of the cavities. Small ecchymoses may be seen beneath 
the pericardium. 

Two varieties of myocarditis are described: In the parenchymatous 
form there is a degeneration of the muscle fibre which, according to 
Romberg, is most frequently albuminous, next fatty, and least frequently 
hyaline. There is a loss of the transverse striations, and there may be 
complete disintegration of the fibres. This process may be circumscribed, 
but it is usually diffuse. In the interstitial form the lesion usually occurs 
in small, circumscribed areas. There is an infiltration of round cells be- 
tween the muscular fibres of the heart. The process, when acute, may re- 
sult in absorption or in the production of small abscesses. There may also 
be congestion and minute blood extravasations. In chronic cases it may 
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lead to the formation of larger or smaller areas of dense connective tissue 
resembling cicatrices, in the heart wall. Hither the interstitial or the pa- 
renchymatous form may occuy alone, but in most of the acute cases they 
are combined. In addition, there is usually some degree of mural endo- 
carditis and inflammation of the pericardium next to the heart wall. 
Dilatation frequently follows; rarely abscesses may form, which may open 
into the heart or into the pericardium. Cardiac aneurism, and even rup- 
ture, have been known to occur in a child of six years (Hadden’s case). 

Symptoms.—'These are very rarely sufficiently marked to enable one 
to make a positive diagnosis. In many cases in which advanced lesions 
have been found at autopsy there have been no symptoms during life, 
and in others none until the occurrence of sudden death. This is usu- 
ally from cardiac paralysis, rarely from rupture. In eight cases studied 
_by Romberg, which occurred in the course of diphtheria, not one had 
cardiac symptoms during life and two died suddenly. When symptoms 
are present, they are generally those of feeble heart action—a faint apex 
impulse, a slow, weak pulse of irregular rhythm, pallor, dyspnoea, and 
attacks of syncope. In the late stages there may be the physical signs of 
dilatation, with dropsy of the feet or the serous cavities, and scanty urine, 
sometimes containing albumin. 

Diagnosis.—A positive diagnosis of myocarditis is impossible. It may 
be suspected in the course of diphtheria, scarlet or typhoid fever, when 
cardiac symptoms like those mentioned occur, and when pericarditis and 
endocarditis can be excluded by the physical examination. 

Treatment.—This is mainly symptomatic. After severe attacks of 
those infectious diseases in which myocarditis is liable to occur, and at 
any time when it is suspected, patients should be kept recumbent for 
several weeks, and special care exercised to prevent any sudden exertion, 
as death has occurred from so slight a thing as suddenly sitting up in 
bed. Iron, alcohol, and tonics should be given, the best of all of these 
being strychnine. Digitalis should be used with caution, and never in 
large doses. In some cases with symptoms indicating imminent heart 
failure, more striking benefit follows the use of morphine hypodermically 
than any other plan of treatment. 


ANAAMIC MURMURS. 


As already stated, anemic murmurs are not rare even in infancy. 
They may be confounded with organic murmurs, either from congenital 
malformations or acquired disease. I have several times: found the heart 
normal at autopsy in cases where a diagnosis of congenital disease had 
been unhesitatingly made during life, the murmur having been of anemic 
origin. In any anemic infant, as well as older child, one should hesitate 
to make a diagnosis either of congenital or acquired organic disease, from 
the mere presence of a murmur. 
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An anemic murmur is usually systolic, generally but not always loud- 
est at the base of the heart, audible in the carotids, often in the subclav- 
ians, and occasionally over any large artery. The murmur varies from day 
to day, and sometimes it is altered by changing the position of the patient. 
It may be loud enough to be heard over a great part of the chest in front, 
and even behind. There is frequently present a venous hum in the neck. 
There are no signs of hypertrophy, nor is there the accentuated second 
sound so characteristic of mitral disease. The pulse is not usually strong. 
Anezmic murmurs diminish in intensity and ultimately disappear with 
improvement in the general condition of the patient. In some cases one 
must wait for the effects of treatment before giving a positive opinion. 


FUNCTIONAL DISORDERS OF THE HEART. 


Disturbances in the heart’s action unconnected with organic disease, 
are rare in infants and young children; but after the seventh year they 
are not uncommon, becoming in fact quite frequent as puberty approaches. 
One of the most important causes is indigestion ; another is overpressure 
in schools, or anything else leading to nervous exhaustion. In these cir- 
cumstances it is usually associated with other mental or psychical dis- 
turbances. An important predisposing cause is the demand made upon 
the heart by the rapid growth of the body about the time of puberty, 
particularly when this is associated with anemia. In some of the cases 
there is a definite exciting cause, such as fright or great excitement, and 
it may be due to the excessive use of tea, coffee, or tobacco, especially in 
the form of cigarette-smoking. In a few instances it has been traced to 
masturbation. It may follow any acute disease, such as typhoid fever, 
malaria, or one of the exanthemata, and occasionally it occurs in the 
course of these diseases, or with bronchitis or pneumonia. 

Symptoms.—The usual manifestations are attacks of palpitation ; less 
frequently there is tachycardia (rapid heart) or bradycardia (slow heart). 
The majority of children complain more with functional disturbances 
than with organic disease, certainly while the latter is accompanied by 
compensation. Attacks of palpitation occur in paroxysms. In the severe 
form there is usually a sense of oppression in the region of the heart, 
with some dyspnoea, or even orthopnea. The pulse is usually rapid, from 
120 to 180, and is irregular both as to force and rhythm. The carotids 
pulsate strongly. The apex impulse is felt over an increased area, the 
heart sounds are usually strong but irregular, and sometimes a slight mur- 
mur is heard. The face is pale or flushed. There may be headache, ver- 
tigo, spots before the eyes, and noises in the ears. Sometimes there is 
slight cyanosis with cold hands and feet, and general perspiration. The 
frequency of these attacks depends upon the nature of the exciting cause. 
Their duration is from a few minutes to several hours. 
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Diagnosis.—Functional disorders are differentiated from organic car- 
diac disease only by careful and repeated examinations of the heart. In 
the diagnosis of functional disturbance especial importance is to be at- 
tached to a neurotic or neurasthenic condition of the patient, to the 
presence of some adequate exciting cause, the absence of evidence of 
enlargement of the heart, and the fact that the pulmonic second sound is 
not increased. 

Prognosis.—This in most cases is favourable, for with improvement 
in the patient’s general condition, with the growth of the body, and in 
girls with the establishment of menstruation, the attacks usually disappear. 

Treatment.—During the attacks, digitalis in moderate doses should be 
given, also bromides or valerian. The curative treatment is to be directed 
toward the cause. Where no special cause can be discovered a general 
tonic plan of treatment should be adopted, with careful regulation of 
the patient’s diet, exercise, and mode of life. All stimulating food, tea, 
coffee, and tobacco should be prohibited. Anemia should receive its ap- 
propriate remedies. The hours of sleep and study, and the amount and 
character of exercise allowed, should be carefully regulated. Between 
attacks no treatment of the heart is necessary. 
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Abnormally Small Arteries (Arterial hypoplasia).—This condition is 
not a very common one, but it has attracted a good deal of attention, 
having been studied especially by Virchow. The only thing which is ab- 
normal in the circulatory system may be that the aorta, and sometimes all 
the large vessels are only two thirds or three fourths their usual calibre, 
or even less. This may interfere seriously with the growth and develop- 
ment of the body, especially of the genital organs, although this result is 
not a constant one. The condition is found occasionally in cases of chlo- 
rosis, and in the congenital cases it may be the chief cause. There is 
usually associated a certain amount of hypertrophy of the heart. The 
other symptoms are anemia, and sometimes an imperfect development of 
the body. A positive diagnosis during life is impossible. 

Aneurism and Atheroma.—lIn early life chronic disease of the blood- 
vessels is exceedingly rare, yet a sufficient number of observations have 
been recorded to show that even young children are not exempt from this 
form of disease. There had been reported up to 1890 twenty-eight cases 
of aneurism in patients under twenty years of age (Jacobi).* Of these, 
however, only twelve were under fourteen years. Sannét+ records the 
youngest case, which occurred in a fetus born at about the eighth month, 


* A. Jacobi, Archives of Pediatrics, vol. vii, p. 161. 
+ Sanné, Revue Mensuelle des Maladies des 1’Enfance, vol. v, p. 56. In these arti- 
cles will be found references to most of the reported cases. 
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in whose body there was found a large aneurism of the abdominal aorta 
just below the origin of the renal arteries. Of the eleven remaining cases 
occurring in children under fourteen years, in over one half the number 
the arch of the aorta was the part affected. In one case the seat was the 
femoral artery, in another the external iliac, and in still another the 
abdominal aorta. 

Probably the most important etiological factor, as in adult life, is 
syphilis, but in only a few of the cases reported was the evidence of syphi- 
lis conclusive. In two cases there was general tuberculosis. In addition 
to these general causes, aneurism may be due to some local condition, 
such as an erosion from bone, an abscess in the neighbourhood, or to em- 
bolism. The symptoms and course of aneurism in young children do not 
differ essentially from those of the disease as seen in adults. 

In addition to the cases of aneurism referred to above, I have found 
reports of seven cases of atheroma in very young subjects. In Sanné’s 
case the patient was but two years old, and patches of atheromatous de- 
generation were found in several places in the aorta. In Hawkins’s case, 
eleven years old, there was found extensive atheromatous disease of the 
aorta, subclavian and carotid arteries. In Filatoff’s case, atheromatous 
degeneration affected the arteries at the base of the brain, causing death 
from cerebral hemorrhage. It is interesting to note that in this patient, 
who was only eleven years old, there was also present chronic diffuse 
nephritis with contracted kidneys. A similar condition of the kidneys 
and arteries was observed by Dickinson in a gir! of six years. 

Embolism and Thrombosis.—Embolism has already been referred to in 
connection with acute endocarditis. It may be seen at any age, even in 
infancy, but generally occurs in patients over five years old. The emboli 
are usually swept into the circulation from vegetations upon the valves 
of the heart. The symptoms which they produce will depend upon the 
nature of the emboli and the vessels occluded by them. If they lodge in 
the brain they may cause paralysis or convulsions; if in the spleen, pain 
and swelling of this organ; if in the kidneys, pain, tenderness, and some- 
times hematuria; if in the lungs, cough, sometimes accompanied by 
hzemoptysis and occasionally by a sharp thoracic pain. If the emboli are 
infectious, they may give rise to abscesses. The pathological results fol- 
lowing embolism are similar to those which are seen in adults. 

The most frequent form of thrombosis, that occurring in the sinuses of 
the brain, is discussed in connection with Diseases of the Nervous System. 
Cardiac thrombi, especially of the right side of the heart, are not infre- 
quently found in patients dying from heart disease, pneumonia, and occa- 
sionally also from other acute inflammatory processes and acute infectious 
diseases, particularly diphtheria. These thrombi are in most cases pro- 
duced during the last few hours of life, or just at the time of death, and are 
of no clinical importance. They frequently extend from the heart into the 
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large blood-vessels, particularly the pulmonary artery. Thrombosis occa 
sionally occurs in all the large vascular trunks in childhood as well as in 
adult life. gS: 

Thrombosis of the internal jugular vein.—Pasteur * reports a case in a 
child two and a half years old, in which the middle of the vein was filled 
with an organized thrombus, and the lower portion obliterated and re- 
duced to a fibrous cord. The symptoms were swelling, cedema, and cya- 
nosis of the face, and dilatation of the facial vein, but not of the external 
jugular. There were clubbing of the fingers and cedema of the feet, but 
not of the arm. ‘The heart was found to be dilated and hypertrophied, 
but was not the seat of valvular disease. The symptoms had existed since 
an attack of pneumonia, eighteen months before death. 

Thrombosis of the vena cava.—Quite a number of cases are on record 
where this has occurred as the result of pressure from large abdominal 
tumours; it has followed new growths of the kidney and large masses of 
tuberculous lymph nodes. Neurutter and Salmon have recorded a case of 
thrombosis, apparently of marantic origin, in a child seven years old. 
The thrombus filled the vena cava, and extended to the origin of the 
hepatic veins and into both femorals. Death occurred from tuberculosis. 
In Scudder’s case (seventeen years old) there was apparently obliteration 
(probably congenital) of the inferior vena cava; there was an extensive 
varicose condition of all the abdominal veins. The symptoms of throm- 
bosis of the vena cava are swelling and cedema of the feet—sometimes of 
the abdominal walls and the groin—and very great dilatation of the super- 
ficial abdominal veins. 

Thrombosis of the aorta.—A case has been reported by Leopold in a 
newly-born child which was delivered by version. The thrombus was of 
recent origin, and filled the lower aorta, extending into the femoral artery. 
A case of thrombosis of the aorta occurring in a girl of thirteen years has 
been reported by Wallis. The aorta was very narrow, and probably the 
seat of syphilitic disease. The thrombus extended from the origin of the 
renal arteries to the cceliac axis. 

Thrombosis in infectious diseases.—'There is occasionally seen in 
typhoid fever, but more frequently in diphtheria, thrombosis of some of 
the large venous trunks, usually of one of the lower extremities. The 
symptoms are pain, localized swelling, and partial paralysis. If the artery 
is affected, there may be gangrene. 


* Lancet, February 11, 1888, 


SECTION VI. 


DISEASES OF THE URO-GENITAL SYSTEM. 


CHAPTER I. 
THE URINE IN INFANCY AND CHILDHOOD. 


WHILE a study of the urine is of much less importance in early life 
than of the symptoms referable either to the digestive or respiratory sys- 
tem, it is deserving of much more attention than it has generally re- 
ceived. In infancy especially it is attended with difficulty, owing to the 
fact that it is by no means an easy matter to secure specimens for exami- 
nation. 

Methods of Collecting Urine—In male infants this may be done by 
placing the penis in the neck of a small bottle which lies between the 
thighs and is secured in position by pieces of tape passing over the hips 
and beneath the perineum. A still better plan is to use in the place of a 
bottle a condom large enough to include both the scrotum and penis. 
The urine of female infants can sometimes be collected in a similar way 
by placing a small cup over the vulva and holding it in place by the nap- 
kin. A plan nearly always successful is to put the infant upon a chamber 
after a long sleep. It should be done on the instant of waking, or the 
child may be wakened for the purpose. A cold hand over the bladder 
facilitates matters. A small amount, sufficient to test for albumin, may 
often be obtained by placing absorbent cotton over the vulva or penis. 
The most certain of all means, however, is catheterization; in females 
sometimes nothing else will answer the purpose. A soft rubber catheter, 
size 6 or 7, American scale (9 or 11 French), should be used for infants. 

Daily Quantity.—This is relatively much larger in infants than in 
older children and in adults, on account of the more active metabolism of 
the young child and the large amount of water taken with the food. The 
quantity fluctuates widely from day to day according to the amount of 
fluid food taken and the activity of the skin and bowels. The following 
figures are the averages obtained by combining the results of the investi- 
gations of Schabanowa, Cruse, Camerer, Pollak, Martin-Ruge, Berti, 
Schiff, and Herter: 
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Average Daily Quantity of Urine in. Health. 


AGE. F Grammes. Ounces. 
LUNE UMNO NOES 55 a pomoosdcebasdeeue doped Oto 60 0 to 2 
Decondstwenty-LOULNoursteammen etaee meee eee t ces LOR 90) 4“ 8 
PDN TeOstO SEX GAYS teak oeidad om oahiten en eee ee ek 90 “ 250 38“ 8 
Seven daysito two monthsinn cs. ee cme sacs eetests os 150 * 400 5 “ 18 
PE RORLONSISHIMONTHS erarcentactt tee lock shee cece tee 210 “ 500 G2 NG 
SLSAIMON ENS COMLWONVCAES, «else chleisterecieeie ae eiclsie ties ie 250 “ 600 8 “ 20 
HIM ORGOMEVOUV CATS IAS, <ttety sien) acres 916 mm) snerere so rehereate e%e 500 * 800 16 “ 26 
BiLvenbopei ght ny Carshertee erie. cies toe une ee celeste cs 600 “ 1,200 20 “ 40 
Might tomourteenpyearsssc det steele sels oxecle onal 1,000 “ 1,500 32 “ 48 


Frequency of Micturition—This is greatest in young infants, and 
diminishes steadily as age advances. In the first two years, during the 
waking hours, the urine is generally passed as often as twice an hour, while 
during sleep it is retained from two to six hours. By the third year the 
urine may be held during sleep for eight or nine hours, and at other times 
for two or three hours. Such control of the sphincter of the bladder is 
often obtained at two years, and sometimes even at an earlier period. 
From slight nervous disturbances or minor ailments of any kind, this con- 
trol is impaired, and the water may be passed by children of four or five 
years with the frequency seen in infants. 

Physical Characters.—The urine of the newly born is usually highly 
coloured. During later infancy it is pale and frequently turbid, even 
when practically normal, owing to the presence of mucus; this turbidity 
often no amount of filtration will entirely remove. Less frequently tur- 
bidity depends upon urates. The urine of the first few days of life often 
shows a deposit of urates or uric acid in the form of a reddish-yellow 
stain upon the napkin. The reaction of the urine at this time is usu- 
ally strongly acid, but throughout the rest of infancy it is faintly acid or 
neutral. 

The specific gravity is higher during the first two days than at any 
time in infancy on account of the scanty supply of fluid taken; it is 
usually lowest from the third to the sixth day, but from this time it rises 
steadily until puberty is reached. The specific gravity will of course vary 
with the quantity. From the writers already referred to the following 
figures are taken: 


Specific gravity. 
UT SE LONDIN ECC WVpemteter tel eleze'sieloce'e)<tolelclelsKelsiele cletois) sips! sieieiais! 1:010 to 1-012 
MG uit ecOs vem blind viene reecterststcleieteleKeseielsi-vokel evs. slele a stoveiel fers 1:004 “ 1-008 
Tenth day to sixth month.. 2... 5.052 -seseee esse eee e ee 1:004 “ 1-010 
Six momthsito CWO! VCAals. <1. earls ole oe oi «i eleiae civiecicie wiels oie 1:006 “ 1-012 
Mwoutoele lity yCanseer ttt cert eltelec ole ele la io] «ol hls! = ote otete= 1:008 “ 1-016 
Hight to fourteen years........... sess vice eee cere eeees 1°012 “ 1°020 


Microscopically, the urine of the newly born shows the presence of 
many squamous epithelial cells, mucus, granular matter, and crystals of 
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uric acid and amorphous or crystalline urates. It is not uncommon to 
find hyaline and even granular casts. Martin-Ruge found hyaline casts 
in the urine of fourteen out of twenty-four healthy nursing infants ex- 
amined during the first week. Granular casts were much less frequent. 
The microscopical appearances of the normal urine of later infancy and 
childhood present no peculiarities. 

Composition.— Urea.—The following figures show the average daily 
quantity of urea eliminated at the different ages: 


Age. Daily quantity of urea. 
Firsh Cayisstoae ote nies rockers duels seueloterstel ae 0:076 to 0°114 gramme. 
Secondito sevemthidayens orrarractstreters etree states 0-140 “ 6°660 me 
Onectoutwoumonths)s a peraciireserecce teeters O- D0 ime Al) <— 
(EHEC: GO AVE: VCALSr.. areiewsiues wie + sielelesolerclecelers 13°09 “ 14-01 grammes, 
IN Ve) CO DAIELEEM VOALSs ste scrserstere)-/ofeleieletetstarsts 16°05 “ 21°08 s 


Uric acid.—Few observations have been made upon the elimination 
of uric acid, but all authorities agree that it is much higher in the newly 
born than at any subsequent period of life. The quantity is better ap- 
preciated by giving the ratio between the uric acid and urea than by the 
absolute quantity of the former. The figures here given for the newly 
born are taken from Martin-Ruge; the others are from Herter. 


Ratio of Uric Acid to Urea. 


Inthe mewlybornivesre causa spate, spsrosl ote oto este sete cosseneie overs senate 1 to 14 

Winder One Vear ns wocrans sore satis cineene oe enacts 1 “ 60-80 
Brom two touive years ca. cesces ta corte sinciatoeete ve etomtoee ane 1 “ 50-70 
Krompfivettostifiteen years! ion 5 stermaeteca stews aire ete cine oie 1 “ 45-60 


The inorganic salts (phosphates, chlorides, sulphates) are all present 
in the urine of the newly born, but in relatively small quantities, increas- 
ing as age advances. The colouring matters are also less abundant. 

Albumin is often present in the urine during the first days, but usu- 
ally in small amount. Cruse found it twenty-eight times in ninety obser- 
vations upon healthy infants; usually the quantity was small, amounting 
to traces only, but in two cases it was quite large upon the second day. 
These observations are confirmed by the investigations of Martin-Ruge, 
and also of Pollak. 

Sugar is frequently found in the urine of healthy infants during the 
first two months. This subject is referred to later under the head of 
Glycosuria. 


FUNCTIONAL OR CYCLIC ALBUMINURIA. 


Etiology.—This condition, although a rare one in young children, is 
occasionally seen between the ages of ten and sixteen years. I shall not 
in this connection include cases sometimes classed as febrile albumi- 
nuria, in which there is usually present the condition described as. acute 
degeneration of the kidneys. 
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The causes of functional or physiological albuminuria, and the cir- 
cumstances in which it has been observed, are many and varied. It is 
much more common in males than in females. In many patients it is 
regularly cyclic in character, albumin being absent in the urine passed 
during the night or early morning, but present during the day, diminish- 
ing in the evening and absent at bed-time. In a case reported by Tie- 

-mann, the morning urine showed no trace of albumin in seventy-eight of 
eighty-four examinations. At noon albumin was present in ninety-eight 
of one hundred and thirteen examinations. In certain cases albuminuria 
is distinctly traceable to cold bathing; in others, to fatigue following ex- 
cessive muscular exercise; in still others, to dyspeptic conditions. It 
may be associated with a diet rich in nitrogenous food. Sometimes none 
of these conditions exist, and there is simply the occasional presence of 
albumin in the urine. 

Many theories have been advanced in explanation of cyclic albuminuria. 
Sometimes it appears to be clearly traceable to irritation of the kidney by 
uric acid, urates, or oxalates. Kinnicutt believes this to be one of the 
prominent causes, and that albuminuria is due to vaso-motor disturbances 
in the kidney. Delafield compares the exudation of serum from the ves- 
sels of the kidney to the dropsy of the feet seen in anemia. Da Costa 
believes that it always depends upon slight changes of an evanescent char- 
acter in the kidney. 

Symptoms.—Many of the patients exhibiting cyclic or periodical al- 
buminuria are well nourished, and have no other signs of disease; others 
show dyspeptic symptoms, and are anemic and poorly nourished, suffering 
from headaches and other neuroses. In the cases distinctly periodical the 
amount of albumin is commonly small. It is not infrequently associated 
with temporary glycosuria. Asa rule, casts are absent, although it is not 
uncommon to find a few hyaline casts, and occasionally granular casts are 
also present. A gouty family history exists in a certain proportion of the 
cases, and some of the patients themselves present other evidences of this 
diathesis. 

Diagnosis.—Pavy mentions the following points as characteristic of 
physiological or functional albuminuria: (1) The time of its occurrence. 
The absence of albumin early in the morning, its presence in the fore- 
noon, and diminution toward evening. When this is repeated day after 
day the diagnosis is, he believes, quite positive. (2) The absence of seri- 
ous impairment of the general health and of the characteristic symptoms 
of nephritis, such as dropsy, cardiac hypertrophy, a pulse of high tension, 
retinal changes, etc. (3) The fact that casts are, as a rule, absent. (4) 
That crystals of oxalate of lime are present, and the urine is of high 
specific gravity. 

Too much stress is certainly laid by Pavy and many other writers 
upon the fact that the albumin is found in the urine only at certain 
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times in the day. This is not peculiar to functional albuminuria, as the 
same thing occurs in many cases of chronic nephritis, especially in the 
early stages when the amount of albumin present is small. All these 
cases must be carefully watched for a long time and many observations 
made, before nephritis can positively be excluded. 

Prognosis.—The prognosis in purely functional albuminuria is good. 
But many patients who for a considerable time were thought to have 
only functional albuminuria have ultimately developed nephritis. A 
favourable prognosis is therefore possible only after long observation. 

Treatment.—This is to be directed toward the patient’s general con- 
dition. Dyspeptic symptoms must be relieved, the patient’s mode of life 
regulated, only moderate exercise allowed, and a simple diet given. If 
the urine is of high specific gravity, and contains oxalate-of-lime crystals, 
alkalies and mineral waters should be given in addition. Iron is indicated 
if there is anemia. 


HAMATURIA. 


Hematuria is characterized by the presence of red blood-cells in the 
urine, and is to be distinguished from hemoglobinuria where only blood 
pigment is present. 

Hematuria may result from local or general causes. In infancy it 
may be due to new growths of the kidney. Such hemorrhages, though 
rare, may be abundant, and may be seen early. Hematuria may occur 
also as a symptom of acute nephritis, especially that complicating scarlet 
fever, or it may result from the irritation of a calculus in the kidney, the 
ureter, or the bladder. In rare instances its cause is a new growth of the 
bladder, and it may be due to traumatism. It may sometimes be pro- 
duced by the irritation of a highly concentrated urine, owing to the fact 
that too little fluid is taken. I saw a marked example of this in an infant 
eight months old, where no other explanation could be found. I once 
saw hematuria following uric-acid infarctions in the newly born. It 
may also occur at this time as one of the symptoms of sepsis. Among 
the gencral causes the most important are: the hemorrhagic dis- 
ease of the newly born; the blood dyscrasiz, such as scurvy, purpura, 
and hemophilia; and infectious diseases, particularly malaria, typhoid, 
variola, scarlet fever, and influenza. In most of these cases the 
amount of blood passed is small. When it is large it may appear in the 
urine as clear blood, or as clots, or it may impart simply a reddish or 
smoky colour to the urine. The colour, however, is not so reliable as 
a microscopical examination. For a simple chemical test guaiacum may 
be used. 

Large hemorrhages are much more likely to come from the kidneys 
than from the bladder. The presence of blood casts from the renal 
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tubules, or larger ones from the ureter, are conclusive evidence of the 
renal origin of the hemorrhage. 

In children, renal hemorrhage in itself rarely requires treatment; 
when it does, the same remedies are indicated as in the adult, viz., ergot, 
gallic acid, and rest in bed. Some obstinate cases have been cured by 
drinking water from alum springs. 


HAMOGLOBINURIA. 


In this condition blood pigment appears in the urine in large quantity, 
but red blood-cells are very few in number, or are absent altogether. In 
severe cases the urine may be almost black. There is commonly a small 
amount of albumin. This condition may be recognised by the appearance 
of granules of pigment under the microscope, or by Heller’s test; the 
most conclusive means of diagnosis, however, is the spectroscope. 

Epidemic hemoglobinuria (Winckel’s disease) has already been de- 
scribed in the chapter on Diseases of the Newly Born. Hemoglobinuria 
may be due to certain poisons, as carbolic acid or chlorate of potash, or to 
certain infectious diseases, as scarlet fever, typhoid fever, malaria, syphilis, 
and erysipelas, 

Paroxysmal hemoglobinuria occurs in childhood, although it is an 
exceedingly rare condition. A typical case in a child of four and a half 
years has been reported by Mackenzie. This was a delicate child of syphi- 
litic parents; the hemoglobinuria was preceded by fever and chills, with- 
out any other evidence of the presence of malaria. 

The exact pathology of hemoglobinuria is at present unknown, and 
its treatment is very unsatisfactory. 


GLYCOSURIA. 


By this term is understood the occasional or transient appearance of 
sugar in the urine. This is not very infrequent in children, and may be 
met with even during the first month of life. Grész has published some 
careful investigations upon the glycosuria of early infancy.* He made 
many observations upon fifty infants during the first month of life, from 
which the following conclusions were drawn: Glycosuria is not uncommon 
in nursing infants; but it is not seen in nursing infants who are per- 
fectly healthy. It occurs particularly with certain disturbances of diges- 
tion, whether functional or inflammatory. The sugar found in the urine 
under these conditions reacts strongly to the reduction test (Fenling’s), 
but not to the fermentation test; sometimes the polariscope shows that it 
has the power of dextro-rotation. This is believed to be milk sugar, or one 
of its derivatives. It is not of constant or regular occurrence. It may be 


* Jahrbuch ftir Kinderheilkunde, Bd. xxxiy, p. 83. 
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produced artificially by increasing the amount of milk sugar above that 
which can be normally absorbed. This quantity Grész places at 33 
grammes for each kilogramme of the body weight. If more than this is 
given, or if there is diminished capacity for the absorption of sugar, gly- 
cosuria occurs. 

Koplik has made some observations upon the urine of patients 
fed chiefly upon infant foods composed largely of sugar. He found 
sugar in five out of ten cases examined; in three, the sugar responded 
both to Fehling’s and the fermentation test; in two cases to Fehling’s 
test only. 

There seems to be no doubt regarding the existence of dietetic glyco- 
suria in infants and in older children. Repeated examinations of the 
urine are, however, necessary in order to exclude more serious disease. 


PYURIA. 


Pus in the urine may exist as an acute or a chronic condition. In 
either case, in a child, it is much more likely to come from the pelvis of the 
kidney than from any other source. It may, however, come from any part 
of the genito-urinary tract—the kidney or its pelvis, the ureters, the blad- 
der, the urethra, or the vagina. Sometimes it comes from an outside 
source, as when an abscess from perinephritis, appendicitis, or caries of 
the spine opens into the urinary tract. 

Coming from the pelvis of the kidney, pus may indicate, if the con- 
dition is an acute one, pyelitis, pyelo-nephritis, or pyonephrosis; if it is 
chronic, it points to renal tuberculosis or calculus. The amount of pus 
in any of these conditions may be quite large. The urine is turbid and 
usually acid in reaction. It contains many epithelial cells of the transi- 
tional variety. A urine containing much pus is always albuminous. A 
turbidity due to pus may be mistaken for an excessive deposit of urates; 
they are distinguished by the microscope and by the fact that urates 
clear up on heating. It is rare that pus comes from the ureters except 
in connection with congenital malformations or the impaction of cal- 
culi. Pus from the bladder is not usually in large quantity, and may be 
mixed with mucus. The urine may be alkaline or acid in reaction; there 
may be associated the symptoms of vesical irritation or of cystitis. Pus 
from the lower genital tract is rare in children, and its causes may often 
be recognised by a local examination. When the cause of pyuria is 
the opening of an abscess into the urinary tract there is generally a 
sudden appearance of pus in large amount. The pyuria is in most cases 
of short duration, possibly only a few days, and it may disappear quite 
rapidly. 

The treatment of pyuria depends altogether upon its cause. Improve- 
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ment in the symptoms nearly always follows the use of urotropin, which 
may be given in doses of from two to five grains three times a day to a 
child of five years. 

LITHURIA. 


Lithuria is a condition in which there is an excessive elimination in 
the urine of uric acid or of urates. The amount of nitrogen compounds 
eliminated by the kidneys as uric acid and urea, varies much from day to 
day with the nature of the food and other conditions. Hence in estimat- 
ing an excess of uric acid, the absolute quantity eliminated in twenty- 
four hours is much less significant than the ratio of the uric acid to the 
urea (page 644). Whenever this ratio is continuously disturbed, the ex- 
cretion of uric acid may be considered abnormal, except, of course, in 
grave pathological conditions of the kidney, where there is an insufficient 
elimination of urea. Regarding the source of uric acid, the theory of 
Horbaczewski is that most widely accepted, viz., that it results from the 
destruction of the nuclein of the cells of the body, particularly of the 
white blood-cells. 

For accurate knowledge as to the amount of uric acid eliminated, 
nothing short of a quantitative chemical analysis can be depended upon. 
But if amorphous urates are deposited in large amount, uric acid may be 
considered excessive if the specific gravity is not high (above 1.025). If 
the specific gravity is high, the precipitation may be explained simply by 
the concentration of the urine. The deposition of the crystals of uric 
acid, forming the familiar brick-dust deposit, is not in itself evidence of 
excessive elimination. For a quantitative clinical test, that of Haycroft 
is probably the best.* 

Lithuria is not a specific condition, but rather a very general symp- 
tom associated with many kinds of disturbances of nutrition. It may be 
found in anemia, malnutrition, chorea, rheumatism, chronic dyspepsia, 
and in a great variety of other disorders. Regarding the significance of 
lithuria, thus much may be positively asserted: The excessive elimination 
of uric acid when continuous is always evidence of a serious disturbance of 
nutrition. The gravity of the condition will depend upon the degree of 
this excess and upon its duration. 

The treatment of lithuria is the treatment of the condition upon 
which it depends. The essential pathological condition is not so much 
excessive elimination as excessive production. 

Urine containing Crystals of Uric Acid in the Form of Brick-Dust 
Deposit.—This condition is not to be confounded with the one just de- 
scribed. As already stated, such precipitation is not to be taken as evi- 
dence of an excess of uric acid, and, in fact, in most of these cases there 
ener er ee ee 

* See Haig on Uric Acid in Health and Disease. 
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is no excess. The condition is rather one in which the solvent power of 
the urine for uric acid is much reduced. Such urine, as a rule, is high- 
coloured, strongly acid, and may have a high specific gravity. 

This condition also is dependent upon a disturbance of nutrition, and 
one which is most frequently associated with a gouty diathesis. It is 
not very common in children except in those of gouty antecedents. In 
such patients it is only occasionally present, and is usually associated 
with some other disturbance of nutrition, often of digestion. It is fre- 
quently the cause of local irritation of the urinary passages, which is 
frequently manifested by incontinence of urine. 

In my experience these cases are most improved by cutting off sugar 
from the diet almost entirely, by greatly reducing the amount of starchy 
food and substituting a diet rich in nitrogen and fat, viz., meat, milk, 
and cream, together with plenty of outdoor exercise. The continued use 
of alkaline waters is also of decided advantage in most cases. 


INDICANURIA, 


Indicanuria is a condition characterized by the presence of indican in 
the urine. To Herter is due the credit of bringing this subject promi- 
nently to the minds of the profession in this country. Indican (indoxyl- 
potassium sulphate) is derived from indol, which is formed in the intes- 
tine by the agency of bacteria from the excessive putrefaction of the 
proteids. It may also be produced in other parts of the body where putre- 
factive processes are going on, as in extensive suppuration without drain- 
age, in pulmonary cavities, empyema, etc. Indican is only one of the 
ethereal sulphates produced in the manner aboye indicated, and when 
other conditions like those mentioned are excluded it may be taken as an 
index of the amount of putrefaction going on in the intestine. 

The presence of indican in the urine is demonstrated by adding certain 
oxidizing agents, which produce an indigo-blue colour.* The existence 


* The commonly employed test for indican is that known as Jaffé’s test. It is 
described by Herter as follows: Pour into a test-tube equal quantities of urine and 
strong hydrochloric acid so as to fill the tube to within half an inch of the top, and 
shake. If there is much indican, a dark blue or purple colour will be produced. Then 
add sufficient chloroform to completely fill the tube and shake thoroughly. It is 
important that the chloroform should completely fill the tube so that no air bubbles 
get in by the agitation. If, after standing, the chloroform assumes a deep-blue or vio- 
let colour, there is certainly an excess of indican. The reaction may not appear at 
first, but may come out after standing several hours, or if slight at first it may in- 
crease in intensity. Sometimes, when no reaction is obtained, it may be produced by 
adding one drop of a saturated solution of chloride of lime or of peroxide of hydro- 
gen. No more than one drop should be added at a time, or the blue colour may be 
bleached. In alkaline urine the indican is usually destroyed, so that the test: may be 
negative, . 
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of indicanuria in children was formerly believed to be pathognomonic of 
tuberculosis. Later investigations have shown that this is not the case; for 
in cases of tuberculosis indican i is almost as frequently absent as aly 

Herter gives the following as the conditions under which indicanuria 
is likely to be present: It is found in chronic intestinal indigestion; in 
very many cases of chronic constipation; in many cases of epilepsy, just 
about the time of the seizures; in some cases of masturbation; frequently 
in children who are the subjects of night terrors, and in whom there 
are usually disturbances of digestion. According to other observers, 
it is found with great constancy in acute putrefactive diarrhceas. With 
the exceptions above noted, the source of the indican is always the 
same, viz., the excessive putrefaction of the proteid substances in the 
intestine. 

Indicanuria is most frequently a symptom either of acute or chronic 
intestinal disease. It is important as being a guide by which we may 
estimate the other symptoms in these conditions, and the effects of 
treatment. While a trace of indican is frequently present in health, a 
strong indican reaction is always to be considered abnormal in a child. 
The indications for treatment are to diminish intestinal putrefaction. 
This is mainly dietetic. . Indicanuria is usually increased by a meat diet 
and diminished by a milk diet. Other measures are referred to in the 
treatment of chronic intestinal indigestion. 


ACETONURIA—DIACETONURIA., 


Acetone exists in small quantities in the urine of healthy children. 
According to Baginsky and Schrach, it is found in large quantities in 
many febrile diseases. It increases with the height of the fever and 
subsides with it. Acetone is probably formed from the destruction of 
the nitrogenous material of the body, as it is increased by a nitrogenous 
diet, and may disappear by a diet of carbohydrates. Baginsky found it 
also in children with epilepsy, sometimes during the attacks. It is not, 
however, believed to be the cause of the convulsive seizures, as it is absent 
in convulsions occurring under other conditions. There is no connection 
between acetonuria and the nervous symptoms accompanying fever. 

Acetone and diacetic acid are regularly found in the urine of patients 
suffering from cyclic vomiting; they are probably a result, not the cause 
of the attacks. In progressing cases of diabetes and in diabetic coma 
both these substances are present. 

Binet found diacetic acid in sixty-nine out of one hundred and fifty 
examinations in febrile diseases, chiefly in scarlet fever, measles, and 
pneumonia. Schrach found diacetonuria exceedingly common in cases 
of continuous high fever. It is more frequently present than acetonuria, 
and ceases with the fever.* 


* For literature, see Baginsky, Archiv fiir Kinderheilkunde, Bd. xi, p. 1. 
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ANURIA. 


By this term is meant an arrest of the urinary secretion. To that form 
which occurs in the course of renal disease the term “ suppression ” is gen- 
erally applied. Anuria is to be carefully distinguished from retention, 
from the scanty secretion which occurs whenever food is refused or with- 
held on account of illness, and also from that which accompanies acute 
diarrhoea, with large, watery discharges. Anuria is sometimes seen in the 
newly born, where it depends upon some malformation of the genital 
tract ; or, more frequently, upon uric-acid infarctions in the kidneys. The 
first urine passed after such an attack is very often highly acid, and 
may contain an abundance of uric-acid crystals and larger masses visible 
to the naked eye. Other cases admit of no such explanation, and the 
condition must be regarded as of nervous origin. For the time, the 
secretion appears to be completely arrested, as the bladder, both by pal- 
pation and catheterization, is found to be empty. This condition is not 
a very uncommon one in infancy, and it may continue for from twelve 
to thirty-six hours. So long as infants appear to be perfectly normal 
in every other respect, the suspension of the urinary secretion even for 
twenty-four hours need excite no anxiety. 

The treatment is very simple and effectual, and consists in the admin- 
istration of sweet spirits of nitre, either alone or in combination with the 
acetate or citrate of potash, and plenty of water. To an infant of three 
months one minim of the nitre and one grain of the citrate of potash may 
be given every hour in half an ounce of water until the urinary secretion 
is established, which will usually be in six or eight hours. If the urine is 
very highly acid, and stains the napkins, the potash should be continued 
for several days. Hot fomentations over the kidneys may be used with 
advantage. 


DIABETES INSIPIDUS (POLYURIA). 


This is a chronic disease characterized by the excretion of a very large 
amount of pale urine of low specific gravity. It is invariably accompanied 
by polydipsia. The disease is an exceedingly rare one in children. 

The exact pathology of diabetes insipidus is not known; but from the 
conditions under which it occurs it is believed to be a neurosis. The 
irritation which gives rise to it may be in or near the floor of the fourth 
ventricle, or it may affect the renal nerves. 

Etiology.—Of eighty-five cases collected by Strauss, twenty-one were 
under ten years of age and nine under five years. In Roberts’ collection 
of seventy cases, the disease began in twenty-two before ten years, and 
in seven during infancy. In some cases it begins soon after birth. Males 
are more frequently affected than females, and in certain cases heredity is 
an important factor. Weil has published a remarkable example of the 
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disease existing in many members of a single family. Falls or blows upon 
the head, concussion of the brain, tumours of the brain, especially of the 
occipital region, tuberculous or cerebro-spinal meningitis or chronic hy- 
drocephalus, all have been found associated with diabetes insipidus. It 
sometimes has followed the acute infectious diseases; but in many cases 
no cause whatever can be found. 

Symptoms.—'The quantity of urine is enormous, usually exceeding even 
that in diabetes mellitus. From five to twenty pints daily may be passed. 
The urine is pale, the specific gravity from 1-001 to 1-006, and it contains 
neither albumin nor grape sugar. In a few cases the presence of inosite 
(muscle sugar) has been found. Restricting the amount of fluid taken 
causes a very marked diminution in the amount of urine. The intense 
thirst leads patients to drink enormously of water and other fluids. Vari- 
ous contradictory statements are made by different writers regarding the 
quantity of uric acid and urea eliminated in these cases. The following 
are the results obtained in a case recently under observation in the Babies’ 
Hospital.* The child was three years old, quite anzmic, and losing in 
weight. On January 20th the fluids were unrestricted, on the other days 
they were restricted : 


1 n . 
Dare. Ser rea eee eas aoa 
Grammes.| Ounces. Grammes./Grammes. 
January 2042. .-2 5 3,800 1014 1:006 | 22°276 | 0°173 | None. | None. 
a DOV eieestare sass 750 25 1:010 9-049 | 0:072 | Strong. | None. 
s OG Maetecgetnccetn 775 254 1:010 OSAT SR eee as ole crits None. 
ebruary 8ij0. 0. 1,320 49 1-007 | 12-118 | 0-110 | None. | None. 


The elimination of urea in this case is excessive, but the uric acid is 
not far from the normal. 

Nervous symptoms are usually present. There may be disturbed sleep 
from the frequent micturition, palpitation, flushing of the face and other 
yaso-motor disturbances, headache, restlessness, and neuralgia. There 
may be incontinence of urine. The skin is pale and dry, and perspiration 
is scanty. The general health may not be disturbed. In most cases, how- 
ever, it is somewhat affected, and there may be the usual symptoms of 
malnutrition, and even neurasthenia. If it affects young children, their 
growth may be considerably retarded. The appetite usually remains quite 
good. The temperature is at times slightly subnormal. The course of 
the disease is indefinite. It is very chronic, and may last for many years, 
death taking place only from intercurrent affections. 

Prognosis.—A few of the cases recover spontaneously. Those of short 
duration are often cured by treatment. Of the chronic cases in which 


* The analyses were made by Dr. C. A. Herter. 
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the disease is well established very few are controlled. The prognosis is 
worse if there are marked disturbances of the digestive tract or organic 
brain disease. 

Diagnosis ——This is easily made from the two marked symptoms, ex- 
cessive thirst and polyuria. From diabetes mellitus it is easily distin- 
guished by the lower specific gravity and the absence of sugar from the 
urine. In older children, chronic nephritis with contracted kidney may 
be confounded with it. 

Treatment.—Fluids should be moderately restricted. It is a serious 
mistake to reduce the quantity of fluids too much, since the drinking is 
not the cause of the diuresis. The diet should be simple and nutritious, 
consisting largely of meat, with a moderate amount of carbohydrates. The 
general treatment should be directed to the condition of malnutrition. 
The clothing should be warm, and a moderate amount of exercise should 
be allowed. Drugs are of little use; those which have sometimes been 
beneficial are arsenic, belladonna, ergotine, the bromides, and antipyrine. 
Treatment must be continued for many months to be of any value. 


CHAPTER II. 
DISEASES OF THE KIDNEYS. 
MALFORMATIONS AND MALPOSITIONS. 


MALFORMATIONS of the kidney are not infrequent. In seven hun- 
dred and twenty-six consecutive autopsies at the New York Infant Asy- 
lum malformations of the kidney or ureters were met with in seventeen 
cases. This does not represent the actual frequency with which they 
occur, for in about half that number of autopsies in two other institutions 
only a single example was seen. Adding to the cases mentioned two 

others seen elsewhere, there are twenty cases of renal malformation & 
which I have notes, classed as follows: 


Fusion of the kidneys, or horseshoe kidney ...............0000- 4 cases. 
Supernumerary afetersc . 4.0. cc a hee te stan bw Ge eee Ase 
Ey dronephrosisn(alone) rnc cere ee ae te ee eee eee Sar 
Cystic degeneration of the kidney (alone)...................... rs 
Hy dronephrosissandieysticuldnoy, mam enaaece eee ter einen 1 case. 
Single kidney seis sorpermses stout sis svcuclelenen aca or eee apes 


In all malformations the left kidney is much more frequently affected 
than the right, the proportion being nearly two to one. Malformations 
are more often seen in males than in females. 
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Fusion of the Kidneys.—In one case, in a child who died of pneumonia 
at the age of three years, the kidneys were fused into oné irregular ovoid 
mass, lying upon the lumbar vertebra ; in another case the mass lay upon 
the promontory of the sacrum; in both there were two renal arteries and 
two ureters. In the two other cases the organs were united at their lower ex- 
tremities, and in both of these there were two ureters passing in front of the 
kidney. In one there was also hydronephrosis and chronic diffuse nephritis. 
The children died at the ages of four and five months respectively. 

Cystic Degeneration of the Kidneys.—In two of these three cases the 
right kidney was affected, and in one the left. The ages at which the chil- 
dren died were from seven to ten months. No renal symptoms were pres- 
ent. In all the cases the cystic kidney was very small, about an inch and 
a half in length and one inch in width. ‘The organ was entirely made up 
of smaller and larger cysts containing a clear fluid, held together by loose 
connective tissue. The ureter was small and rarely pervious throughout. 
In one case there was hydronephrosis of the opposite side; in the others 
the opposite kidney was considerably enlarged, being about one half larger 
than normal. In addition to these small cystic kidneys there has been 
described a cystic degeneration in which very large cysts have formed even 
in utero, sometimes filling the abdominal cavity of the child and seriously 
interfering with delivery. 

Single Kidney, the other being rudimentary or absent.—Of this I have 
seen but one example, which was found in a young man twenty-two years 
of age, who died of typhus fever in Bellevue Hospital. The right kidney 
weighed seven and a half ounces; the left was represented by a nodular 
mass about the size of an ovary, showing no trace of renal tissue. The 
ureter was pervious to within four inches of the kidney; the suprarenal 
capsule was normal. Macdonald has reported a case in which there was 
no trace whatever of the right kidney; the left was greatly enlarged, and 

- weighed nine ounces. There were two suprarenal capsules but only one 
ureter. Schaeffer has reported absence of both kidneys in a seven-months’ 
foetus, associated with many other malformations. 

Hydronephrosis.—Of the ten cases of which I have notes, this existed 
as the principal deformity in eight. In two cases it was associated respec- 
tively with cystic degeneration of the opposite kidney and horseshoe kid- 
ney. In seven cases only the left side was affected; in three there was 
double hydronephrosis. Seven patients were males and three females. 
Six died before they were six months old, and only two lived to be two 
years old. This condition is undoubtedly the result of some obstruction 
to the outflow of urine in the ureter, bladder, urethra, or prepuce, but in 
only three of my cases could there be found an obstruction sufficient to 
explain the deformity. In two there was marked hypertrophy of the 
bladder. In no case was a calculus found as the cause of the obstruction. 
In most of the cases the ureter was dilated to a diameter of from one 
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fourth to one half of an inch, and in two it was so large as to be easily 
mistaken for the small intestine. Usually the ureters appeared much 
elongated and sacculated; the pelvis of the kidney was dilated to the 
capacity of half an ounce or more, the calices forming pockets about half 
an inch in diameter. Less frequently the greater part of the kidney was 
destroyed, leaving only a series of communicating pockets surrounded 
by a thin cortex of renal tissue from one fourth to one eighth of an 
inch in thickness. In five cases there was chronic diffuse nephritis of 
the affected side, and sometimes both kidneys were involved, even though 
the hydronephrosis was unilateral. The nephritis was usually of a very 
advanced type. In two cases, typical examples of the atrophic form (con- 
tracted kidney) were seen, one of these children dying at the age of one 
month.* The organs are shown in Fig. 118. 

Urinary symptoms were noted in but one case, and in that they were 
due to pyelo-nephritis dependent upon the presence of calculi in the kidney 
not the seat of hydronephrosis. In no other case was the malformation sus- 
pected during life. Four patients died of marasmus, two of acute broncho- 
pneumonia, and one of ileo-colitis. In only one was there any malforma- 
tion outside the urinary tract, this being a case of congenital heart disease. 

Double hydronephrosis is generally associated with, or results in, such 
changes in the kidneys that the patients die during infancy. It may 
give rise to one or more tumours, which sometimes attain a large size. 
Changes in the urine may not be present until the disease is very far 
advanced. There may be the general and local symptoms of chronic 
diffuse nephritis, or, when infection of the genital tract occurs, there are 
added the symptoms of pyelitis. In the great majority of cases the con- 
dition is unrecognised, the patient dying of some disease not perhaps in 
itself fatal, but rendered so by the condition of the kidneys. 

If hydronephrosis is unilateral there may be no symptoms until the 


* This was in every way a remarkable case. The child died apparently of maras- 
mus. There was double hydronephrosis, the ureters being three fourths of an inch in 
diameter. ‘The right kidney was nodular upon the surface, and had a very adherent 
capsule. Just beneath the capsule there were small cysts containing pus. The left 
kidney was the seat of hydronephrosis, only its cortex remaining, this being about one 
sixth of an inch in thickness. Microscopical examination showed great thickening of 
the capsule of the right kidney, and several small abscesses situated in the cortex 
just beneath the capsule. The rest of the kidney was converted into a mass of dense 
fibrous tissue in which were scattered many uriniferous tubules, the epithelium of 
which was clear, nucleated, and of the embryonic type. The left kidney was the seat 
of chronic diffuse nephritis of the atrophic variety, with well-marked changes in the 
medullary portions. The cortex showed much exudation and less atrophy, being nearly 
normal in thickness. The small size of the organ was due chiefly to atrophy of the 
pyramids. The walls of the bladder were greatly hypertrophied, being in places one 
fourth of an inch thick. ‘The urethra and prepuce were normal. 
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dilatation of the pelvis of the kidney has reached a sufficient size to form 
an abdominal tumour. In most of the cases in children this condition 
has been noted between the third and the eleventh years. This tumour 
may be situated in the lumbar region, or it may fill the abdomen. It is 
cystic, and may be confounded with a dermoid cyst of the ovary. On 


Fre. 118.—Congenital hydronephrosis, dilated ureters, and hypertrophied bladder. (From a child 
one month old.) 


aspiration a fluid is withdrawn which may be clear, or of a brownish 
colour, and recognised as urine by the fact that it contains urates and 
urea. After aspiration the urine passed per wrethram may be bloody. 
Aspiration affords only temporary relief, as the tumour quickly refills. If 
an incision is made and the kidney drained, a cure may result with the 
formation of a fistula. This may continue indefinitely, or infection of 
the fistulous tract may occur and suppurative nephritis be set up, which 
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speedily carries off the patient. A better operation is nephrectomy, 
which may result in a permanent cure if the opposite kidney is healthy, 
which is usually the case if the child is over three years of age for the 
reason above stated, viz., that a child with malformation of both kidneys 
usually dies in infancy. 

Supernumerary Ureters.—These were noted in four cases, more fre- 
quently on the left side. The usual deformity was for two ureters to be 
given off, one from the upper and one from the lower part of the kidney, 
each ureter having a separate pelvis. The ureters either joined just 
above the bladder, or entered this organ by separate openings. This 
condition is of no practical importance, and was not found associated 
with other renal changes. 

Malposition of the Kidney.—This was noted in my series of autopsies 
only once, in the case of fusion of the kidneys already mentioned. Of 
21 cases collected by Roberts, the displacement was always of one kidney 
only; the left being displaced 15 times, the right 6 times. Northrup 
has reported two cases, both displacements of the left kidney; in one, 
the organ lay inthe hollow of the sacrum; in the other, in the median 
line, partly above and partly below the promontory of the sacrum. Mal- 
positions of the kidney are compatibie with perfect health and develop- 
ment. In most of the cases there is no other deformity present. 

Movable Kidney.—This is a very rare condition in early life. Comby 
(Paris) has collected 18 cases, of which 16 were in girls and 2 in boys. 
Movable kidney was recognised before the tenth year in 8 cases, and in 
2 of these before the fourth month. It has been ascribed to too long a 
pedicle, which may be congenital; also to pressure from abdominal 
tumours, and to injury. The most important symptoms are paroxysmal 
pain which may follow exertion, and a movable tumour. A twist in the 
ureter may produce hydronephrosis. 


URIC-ACID INFARCTIONS. 


These consist in a deposit in the straight tubes of the kidneys of uric 
acid or of amorphous or crystalline urates; usually both kidneys are af- 
fected, and all the pyramids of each kidney. The infarctions appear to 
the naked eye as fine, brownish, fan-shaped strie. Associated with them 
- there may be granular deposits of uric-acid salts in the pelvis of the kid- 
ney, and sometimes evidences of catarrhal inflammation of the pelvis, 
including even the presence of blood. This condition probably occurs, 
to some degree at least, in nearly all infants during the first ten days 
of life. It was formerly supposed that the discovery of these appear- 
ances was proof that an infant had breathed, and a certain medico-legal 
importance was therefore attached to them. This is now known not to 
be the case, as they are sometimes found in still-born infants. 

The cause of this condition is the excretion of uric acid before there 
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is sufficient water to dissolve it, so that the crystals are deposited in the 
tubes. Uric-acid infarctions are found chiefly in children dying before 
the end of the second week, although it is not uncommon to see them as 
late as the third or fourth or even the sixth month. In most of the 
_ cases, as the urinary secretion becomes more abundant, the deposits are 
washed out in the urine and appear as brownish red or pink stains upon 
the napkins. Infarctions may give rise to a slight inflammation of the 
renal tubules, but very rarely to any serious lesion; sometimes they re- 
main as deposits in the calices or the pelvis of the kidney or in the 
bladder, forming the nucleus of a calculus. The symptoms to which 
they give rise are mainly scanty urination during the first week of life, 
and occasionally anuria for the first day or two. Sometimes there is 
evidence of severe pain; priapism may be present, and there is the stain 
upon the napkin already referred to. The treatment is to give water 
freely and some alkaline diuretic such as citrate of potash. One grain 
should be given every two hours until the secretion is fully established ; 
this in most cases will be within twenty-four hours. 


ACUTE CONGESTION OF THE KIDNEY. 


In acute congestion of the kidney all its blood-vessels contain much 
more blood than normal, and from them there may be an escape of serum 
and even of the red blood-cells by diapedesis. This congestion may 
result from traumatism, the ingestion of certain poisons, from any of 
the infectious diseases, or from cold. 

The urine is usually scanty, of high specific gravity, and contains 
albumin and red blood-cells, sometimes blood casts. This may be only a 
temporary condition passing off in a few days without further symptoms, 
or it may exist as the first stage of acute nephritis. It is most serious 
when it occurs in kidneys already the seat of serious disease. There are 
sometimes no symptoms except those of the urine; or there may be 
headache, pain in the back, and some general indisposition. 

The treatment consists in free catharsis, the use of hot vapour 
baths,:and counter-irritation over the kidneys by means of hot poultices 
or dry cups. 


CHRONIC CONGESTION OF THE KIDNEY. 


This results from interference with the return circulation of the 
kidney, and may be caused by congenital malformation or valvular dis- 
ease of the heart, chronic broncho-pneumonia or chronic pleurisy ; also 
by the pressure of any abdominal tumour upon the inferior vena cava 
or the renal veins. 

The kidneys are generally enlarged, firmer than normal, and dark- 
coloured. All the capillary vessels are swollen and distended with blood, 
and their walls are thickened. In addition to the symptoms of the pri- 

43 
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mary disease, the amount of urine passed is usually scanty and of high 
specific gravity. Albumin and casts are generally present, but are not 
constant. The treatment should be directed toward the primary con- 
dition, and, in addition, an effort should be’ made to increase the urine 
by alkaline diuretics, caffein, digitalis, and the sweet spirits of nitre. 


ACUTE DEGENERATION OF THE KIDNEYS. 


In the succeeding pages devoted to the kidney I have followed in 
the main Prudden’s classification. 

In acute degeneration of the kidney the principal or only change is 
in the epithelium of the tubules. It is exceedingly common both in in- 
fancy and in childhood, being found to a greater or less degree in all 
autopsies upon patients dying of acute infectious diseases, but it is most 
marked in cases of scarlet. fever, diphtheria, and acute pleuro-pneumo- 
nia. It may be found in any disease characterized by prolonged high 
temperature; and it is the explanation of the cases of so-called febrile 
albuminuria. The cause is in all probability direct irritation of the 
epithelium of the tubules by the toxins eliminated by the kidneys. It 
may also be induced by irritating drugs, such as cantharides or turpen- 
tine. By some writers these cases have been classed as examples of 
acute nephritis ; hence the great discrepancy which exists in statements 
made as to the frequency of nephritis in the different infectious diseases. 

The kidneys are usually slightly enlarged, softer, and paler than 
normal. On section the cortex may be somewhat thickened, and the 
straight tubules marked by yellowish-gray lines. It is the appearance 
commonly spoken of as cloudy swelling. The kidneys are seldom much 
congested. The microscope shows a granular degeneration and death of 
the epithelium of the tubules, and when severe this may be accompanied 
by congestion and the exudation of serum. 

Acute degeneration of the kidneys gives rise to no symptoms in addi- 
tion to those of the original disease, except the appearance of a moderate 
amount of albumin in the urine, with a few hyaline, epithelial, or gran- 
ular casts. It can not be said that such a condition adds much to the 
danger from the original disease. In cases that recover, the condition of 
the kidney entirely clears up. The development of the symptoms of 
degeneration of the kidneys in infectious diseases calls for no special 
treatment beyond a continuance of the fluid diet. 


ACUTE DIFFUSE NEPHRITIS. 
Synonyms: Acute interstitial nephritis, acute exudative nephritis, 
glomerulo-nephritis, acute Bright’s disease. 
Etiology.—This variety of nephritis occurs apparently as a primary 
disease both in infants and in older children. Most such cases are un- 
doubtedly of infectious origin, although the point of entrance of the 
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infection may be difficult or impossible to determine. Acute diffuse 
nephritis is very frequently secondary to the acute infectious diseases, 
especially to scarlet fever and diphtheria. It occasionally follows 
measles, varicella, empyema, typhoid fever, acute diarrhoeal diseases, 
pneumonia, meningitis, influenza, and malaria. It is the characteristic 
variety of secondary nephritis occurring in severe septic conditions. The 
exciting cause of the inflammation is in some cases the irritation from 
toxins; but usually there is in addition the entrance of pathogenic or- 
ganisms carried by the circulation: Thus in post-scarlatinal nephritis, 
of which the one under consideration is the characteristic form, the 
cause is now generally admitted to be the toxins of the primary disease, 
to which in many cases is added infection by the streptococcus. While 
nephritis is more frequent after severe attacks of scarlet fever, it may 
occur after those which are very mild, even when patients have been kept 
in bed throughout the disease. I have seen two cases of acute nephritis 
in infants, the apparent cause of which was the irritation of a highly 
concentrated urine. This was the result of the infants taking for a long 
time very little food, and almost no water. The frequency of nephritis 
as a sequel of scarlet fever varies much in different epidemics; the average 
is from six to ten per cent. 

Lesions.—In severe cases the kidneys are usually enlarged, soft, and 
cedematous. The capsule is non-adherent. The cortex is thickened, 
either reddened or pale; frequently it is mottled with red, owing to the 
presence of small hemorrhages. There may be congestion of the entire 
organ; or the pyramids may seem unusually red by contrast with the 
pale and thickened cortex. ‘ 

- All the structures of the kidney—glomeruli, tubular epithelium, and 
interstitia! tissue—are involved in the inflammatory process. The cells 
covering the glomerular tufts of capillaries are swollen and proliferated. 
They have frequently undergone fatty degeneration and separated. The 
epithelial cells lining Bowman’s capsule may undergo the same changes, 
but usually to a lesser degree. The space between the capsule and the 
tuft may contain exfoliated epithelium in considerable quantity, also 
cell-detritus, albuminous (granular) exudate, leucocytes, and red blood- 
cells. The tubular epithelium undergoes albuminous and fatty degen- 
eration and may desquamate. Thus the tubules may contain epithelial 
fragments, serum, red blood-cells and leucocytes, and some form of casts. 
The interstitial connective tissue is infiltrated with serous or fibri- 
nous exudate and in places with small round cells. In cases of longer 
duration a general increase of the connective tissue may take place, 
which is permanent. 

When the glomerular changes are especially marked, as in acute 
nephritis following scarlet fever, the process is often spoken of as 
glomerulo-nephritis. If the degeneration of the tubular epithelium is 
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extreme, as in severe cases of diphtheria dying shortly after the onset, 
the nephritis may be described as the parenchymatous or degenerative 
type. In the hemorrhagic form there are hemorrhages into the tubules, 
glomeruli, or interstitial tissue. In infants and young children the 
eaudative type of acute diffuse nephritis is especially frequent. In 
this there is an exudative inflammation with large accumulations of 
leucocytes, serum, and red blood-cells in the glomeruli and tubules, the 
parenchyma and interstitial tissue sometimes being markedly and some- 
times but slightly changed. Should the interstitial tissue suffer early and 
severely, the nephritis becomes of the productive or interstitial type. 
This form is most frequently seen with severe, protracted cases of scarlet 
fever and diphtheria,* especially in older children. It sometimes occurs 
as an apparently independent process. 

Symptoms.—1. Primary form in infants—These cases are not com- 
mon, and the symptoms are so obscure that they are usually overlooked. 
In 1887 + I published five cases of my own, and collected from literature 
fourteen other examples of nephritis, apparently primary, in children 
under two years of age. Since that time five additional cases have come 
under my observation. The inflammation in most of them was of the 
exudative type. 

In the exudative type-the onset in nearly every instance was abrupt, 
usually with high fever and vomiting, the temperature being in several 
cases over 104° F. Dropsy was very exceptional, being noted in but six 
cases ; in most of these it was slight, and seen only toward the close of 
the disease. Fever was present in all cases. In those observed by my- 
self it was high and irregular in type, ranging from 101° to 105° F. The 
duration of the disease was from eight days to four weeks, the average 
being about two and a half weeks. Vomiting and diarrhcea were noted 
in half the cases, but were rarely prominent, and marked either the onset 
of the attack, or were traceable to indigestion accompanying the fever; 
very rarely did they exist as symptoms of uremia. Anemia was a 
prominent symptom in nearly every case, and it was this which enabled 
me in several instances to make a correct diagnosis. Nervous symp- 
toms were usually prominent. In several patients there was dyspneea 
without pulmonary disease, partly due, no doubt, to the anemia. In 
nearly all cases there was marked restlessness or muscular twitchings. 
and in three there were convulsions. Dulness and apathy were present 
in the majority of the fatal cases, but deep coma was never seen. Sey- 
eral patients presented the typical symptoms of the typhoid condition. 
The urine was rarely scanty until near the close of the disease, and 
sometimes not even then. Suppression of urine occurred in but a few 


* Councilman, Mallory, and Pearce, Diphtheria: A Study of the Bacteriology and 
Pathology of Two Hundred and Twenty Fatal Cases, 1901. 
+ Archives of Pediatrics, vol. iv, pp. 1, 103; ana ix, p. 263. 
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cases. Albumin was frequently absent early in the attack, but was in- 
variably present at a late period, although rarely in large amount. Casts 
were found in all cases that were carefully examined microscopically. 
They were not usually numerous, and were chiefly of the hyaline, granu- 
lar, and epithelial varieties. No blood casts were seen. There were 
usually many pus cells and renal epithelial cells, together with red 
blood-cells in moderate numbers. 

Of the twenty-four cases, sixteen died and eight recovered. Of my 
own ten cases, nine were fatal, the diagnosis being confirmed by autopsy 
in every case but two. Whether these figures represent the actual mor- 
tality of the disease it is difficult to say. No doubt there are many mild 
cases which are unrecognised. The severe ones, however, are quite uni- 
formly fatal, chiefly on account of the tender age of the patients. 

2. Primary form in older children.—This also is a rare form of renal 
disease. As compared with the same condition in infants, the onset is 
usually less abrupt, the febrile symptoms are less marked, and the ter- 
mination is less frequently fatal. Dropsy is rarely marked, and often 
there is none at all. The urine is only slightly diminished in quantity; 
the amount of albumin is small; casts are not numerous, and usually 
hyaline, epithelial, or granular; very rarely is there much blood present. 
Uremia is infrequent, and the prognosis is better than in infancy. 

The interstitial type may begin abruptly with febrile symptoms, 
dropsy, headache, lumbar pains, scanty urine, and often with vomiting; 
or it may come on somewhat insidiously with few constitutional symp- 
toms, but with dropsy and changes in the urine. 

3. Secondary form.—The secondary nephritis of acute infectious dis- 
eases usually occurs at the height of the febrile process, and its severity 
is generally proportionate to the intensity of the infection. The general 
symptoms of nephritis are often not marked, and dropsy is rare; so 
that unless the urine is examined the condition may be overlooked. The 
urinary changes are essentially the same as those already mentioned in 
the primary cases. Suppression of urine and the development of the 
symptoms of acute uremia are infrequent. While nephritis adds con- 
siderably to the danger from the primary disease, it is seldom itself the 
cause of death, although this is sometimes the case in scarlet fever or 
diphtheria. 

The characteristic type of nephritis which follows scarlet fever most 
frequently develops during the third or fourth week of the disease. The 
onset may be gradual, dropsy being first noticed. Or it may begin 
abruptly without dropsy, but with headache, vomiting, scanty urine, fever, 
and even convulsions. The temperature generally ranges from 100° to 
101.5° F., but in very severe attacks it may be 104° or 105° F. While 
dropsy is usually present, it may be slight or absent in severe and even in 
fatal cases. It is first seen in the face, next in the feet, legs, and scrotum ; 
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there may be general anasarca, with dropsy of the serous cavities of the 
body, the pleura, or the peritoneum, rarely the pericardium. As the 
disease progresses there is always a very marked degree of anzmia. 

The urine is, as a rule, greatly diminished in quantity, and may be 
suppressed. Albumin is invariably present, and usually in large amount, 
often enough to render the urine solid upon boiling. The urine is of a 
dark, reddish brown or smoky colour, owing to the presence of red blood- 
cells or hemoglobin. The total amount of urea eliminated is far 
below the normal. The specific gravity may be low, even though the 
quantity is very small. Casts are present in great numbers, chiefly hya- 
line, granular, and epithelial casts from the straight tubes; not in- 
frequently there are blood casts. Occasionally twisted or cork-screw 
casts are seen. Red blood-cells are present in great numbers ; also many 
leucocytes, and always a large amount of renal epithelium. 

The duration of the active symptoms in cases terminating in recovery 
is from one to three weeks. The temperature and dropsy gradually sub- 
side. Improvement in the urine is shown by an increase in quantity, by 
increased elimination of urea, and by a diminution in the amount of 
blood, albumin, and the number of casts. A few casts may persist for 
several weeks, and a small amount of albumin for two or three months. 

In the graver cases, where the onset is accompanied by high temper- 
ature, pain in the back and loins, and a rapid, full pulse of high tension, © 
the urine is very scanty and is often suppressed. Then follow the symp- 
toms of uremia. In children this is usually manifested by vomiting, 
great restlessness or apathy, and often by diarrhcea. Less frequently 
there is headache, dimness of vision, stupor developing into coma, or 
convulsions. If the secretion of urine is re-established, the nervous 
symptoms abate and the patient may recover. This has been known to 
occur after complete suppression has lasted thirty-six hours. Care 
should be taken not to mistake retention for suppression. If doubt 
exists, percussion of the bladder and the use of the catheter will quickly 
settle the question. 

There are several complications for which the physician must con- 
stantly be on the lookout during attacks of acute nephritis; the most 
frequent are pneumonia, pleurisy, pericarditis, and endocarditis; more 
rarely there may be meningitis and cedema of the glottis. It is from 
complications or acute uremia that death usually occurs. 

Prognosis.—This is to be considered from two points of view: first, 
the danger to life during the acute stage of the disease, and, secondly, 
the danger of the development of chronic nephritis. The great majority 
of patients survive the acute stage, and not infrequently even those re- 
cover who have presented grave symptoms of uremic poisoning. The 
quantity and specific gravity of the urine, and the number and variety of 
the casts, are a much better guide in prognosis than the amount of albu- 
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min. The existence of severe nervous symptoms, such as stupor, intense 
headache, dimness of vision, and persistent vomiting, add much to the 
gravity of the case, as does also the presence of any serious complication. 
In general it may be said that if there is no suppression of urine, or if 
there are no symptoms of uremia and no complications, recovery is 
almost certain if the child is over three years old; in younger children 
the outlook is less favourable. The general opinion prevails that acute 
diffuse nephritis in childhood, whether it is primary or occurs as a com- 
plication of scarlet fever, is rarely followed by the chronic form of the 
disease; and such was the view I formerly held. Larger experience, 
however, has convinced me that this sequel is not very uncommon. The 
interval of apparent health may sometimes cover a period of several 
years, and the later nephritis may be attributed to other causes; but all 
cases of scarlatinal nephritis should be carefully watched for a long time, 
and after a severe attack a guarded prognosis should always be given as 
regards the ultimate result.* 

Treatment.— Prophylaxis is important, and relates principally to the 
secondary form which occurs in the course of infectious diseases, espe- 
cially post-scarlatinal nephritis; but -the measures here outlined apply 
equally to all varieties. The inflammation of the kidney being in most 
of these cases the result of direct irritation by the toxins which are elim- 
inated by them, it follows that elimination through the skin and intes- 
tines should be increased, and that the urine should be rendered as little 
irritating as possible by largely increasing its quantity. The first indi- 
cation is met by frequent sponging, warm baths, and keeping the bowels 
freely opened by saline cathartics, sufficient being given to produce one or 
two loose movements daily. To meet the second indication, the patient 
should be kept upon a fluid diet, preferably milk, at least for the three 
weeks of the disease, and, if possible, for a full month. At the same 
time he should drink very freely of alkaline mineral waters, or of plain 
water to which a small dose (two or three grains) of some alkaline diu- 
retic like the citrate of potassium has been added. If milk is not well 
borne, kumyss, whey, buttermilk, or junket may be used, or thin gruels 
mixed with milk. When the first trace of albumin appears in the urine 
this plan of treatment should invariably be followed. In addition to’ 
these measures, after an attack of scarlet fever the patient should be 
kept in bed for at least a week after the temperature has become normal. 


-* The following case may be cited as an illustration of this point: A girl at the age 
of seven years had scarlet fever, followed by nephritis; the dropsy having lasted, it 
was reported, for three months. She was believed to have recovered perfectly, and 
remained in apparent health until she was sixteen, when, as a supposed result of a 
severe chilling, she developed dropsy and all the symptoms of acute nephritis. From 
that time, although she lived for three years, and was often for months at a time 
seemingly in the best of health, her urine was never free from casts and albumin, and 
she finally died in uremic convulsions. 
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The mild cases of acute nephritis tend to spontaneous recovery under 
the hygienic and dietetic treatment mentioned—i. e., rest in bed, fluid 
diet, the drinking of large quantities of water, and attention to the 
action of the skin and bowels. These measures should be continued so 
long as the urine contains any considerable amount of albumin, or so 
long as the patient’s general condition will permit. Should he become 
very anemic, or lose much in weight, it may be necessary to enlarge the 
diet by the addition of solid food. This should at first be of the car- 
bohydrates only, usually in the form of some farinaceous food. An in- 
crease in the diet and exercise should be made very gradually, and the 
effect upon the urine carefully watched. 

The severe cases, with scanty urine, fever, and marked dropsy, require 
more active treatment. Free diaphoresis should be maintained by the 
hot pack or vapour bath (page 56). Active counter-irritation should 
be maintained over the kidneys by dry cups followed by poultices, or 
the mustard paste. Two or three loose movements from the bowels 
should be secured by the administration of calomel, or, better, by Ro- 
chelle, or Epsom salts. Harm is sometimes done by carrying this deple- 
tion too far, and its effect upon the patient’s general condition must 
be closely watched. If suppression of urine occurs with the development 
of uremic symptoms—delirium, high temperature, flushed face, vomit- 
ing, and a pulse of high tension—nitroglycerin is indicated; a child of 
five years may take gr. 34> every hour for five or six doses, or until an 
effect is produced. 

In addition to these measures rectal injections of a normal salt solu- 
tion should be given high in the colon, at a temperature of from 104° 
to 108° F. At least a pint should be given several times a day, to be 
continued until a free flow of urine is established. This is one of the 
most valuable means we possess of increasing elimination by the kidneys 
and skin. 

The nervous symptoms of uremia are best relieved by chloral or 
chloralamid, which should be given per rectum. When such symptoms 
are marked, from six to ten grains are required for a child of five years, to 
be repeated in two hours if no improvement is seen. Uremic convulsions 
may sometimes be averted by the use of morphine hypodermically. In 
extreme conditions not relieved by the measures mentioned, venesection 
should by all means be practised; from three to six ounces of blood may 
be drawn from a child of five years, according to his general condition 
and the urgency of the symptoms. The depressing effect may largely be 
overcome by immediately following this with an intravenous injection 
of a normal salt,solution. Twice as much as the fluid drawn should be 
introduced. This will almost invariably give at least temporary relief, 
which may afford time for the operation of other measures such as ca- 
tharsis and diaphoresis. Pulmonary cedema is no contra-indication to 
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bleeding; the best of all guides as to its use is a pulse of very high 
tension. 

One should always be on the lookout for complications, especially 
dropsy of the serous cavities, pericarditis or endocarditis, and cedema of 
the lungs. Convalescence is nearly always slow, and a patient who has 
suffered from nephritis needs careful attention for a long time. Anzmia 
is always present, and iron is required. The diet must consist largely of 
fluids for several months. If the disease tends to pass into a subacute 
form, the child should, if possible, be sent to a warm climate, and kept 
there during the succeeding winter, and every means taken to improve 
the general nutrition. Flannels should be worn next to the skin, and 
special precautions taken against any exposure which might cause an ex- 
acerbation of the disease. 

; CHRONIC NEPHRITIS. 

Chronic inflammation of the kidney is an infrequent condition in 
childhood. In infancy it is almost unknown, except in connection with 
congenital hydronephrosis or other malformations of the kidney. Two 
pathological varieties are met with: (1) Chronic diffuse nephritis of 
the parenchymatous or degenerative type. (2) Chronic diffuse nephri- 
tis of the interstitial or productive type. As the disease progresses the 
former may assume the characteristics of the latter variety. 

Etiology.—Chronic nephritis is most frequently seen as a sequel of 
the acute nephritis of scarlet fever. It also occurs with the prolonged 
suppuration of chronic bone or joint disease, where it may be chronic 
from the beginning. The only other important causes in early life are 
hereditary syphilis, alcoholism, chronic tuberculosis, and valvular dis- 
ease of the heart. Nearly all the cases occur in children over five years 
of age. : 

Lesions.—The lesions of chronic nephritis in childhood do not differ 
essentially from those seen in later life. In the chronic parenchymatous 
type the kidneys are usually enlarged, the surface is smooth or slightly 
nodular, and the thickened cortex yellowish white on section. These are 
often:called “ large white kidneys.” On the other hand, the kidneys may 
be nearly normal in appearance, or smaller and with a thinner cortex 
than is usual. In the so-called “ large red kidneys ” the cortex is red or 
mottled red and yellow, owing to hemorrhages into the tubules or inter- 
stitial tissue. The microscope shows that the renal epithelium is 
swollen, granular, fatty, and degenerated. The tubes contain leucocytes, 
red cells, cast matter, and the detritus of broken-down epithelial cells. 
In some places they are dilated, in others atrophied. In the glomeruli 
there is a growth of capsule cells, compression and atrophy of the tufts, 
with the formation of new connective tissue. When there is waxy de- 
generation, the kidneys are usually considerably enlarged, and of a glis- 
tening gray colour. Amyloid degeneration is seen especially in the 
44 
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small arteries of the kidney and the capillary vessels of the tufts. With 
iodine the mahogany-brown reaction is obtained. Amyloid changes in 
the kidney are nearly always associated with similar lesions in the liver 
and spleen, and sometimes also in the intestinal villi. 

In the chronic diffuse nephritis of the interstitial type (granular 
kidney) the organs are smaller than normal, with a nodular surface and 
adherent capsule. The cortex is thinned, and the colour is gray or red. 
In addition to the lesions found in the preceding variety, there is an 
extensive production of new connective tissue, which is irregularly dis- 
tributed throughout the kidneys. The tubules in some places are dilated 
to form cysts of considerable size, while in others they have completely 
disappeared. The glomeruli may be atrophied to little fibrous balls; 
or if chronic congestion has preceded the inflammation, some may be 
large and the capillaries dilated. 

Symptoms.—1. Chronic nephritis of the parenchymatous type.—This 
form of the disease may be chronic from the outset, or follow an acute 
attack from which the patient is often believed to have recovered com- 
pletely. The symptoms sometimes immediately follow the acute attack ; 
at others there is an interval of apparent recovery, extending over a few 
months or even years. Very rarely no such history of an antecedent 
acute attack can be obtained, and the symptoms come on gradually and 
insidiously. Such cases occur chiefly in older children, and their clinical 
features do not differ essentially from those of adult life. 

As a rule dropsy is present, although it is variable in amount, and 
fluctuates considerably from time to time. There may be not only 
cedema of the cellular tissue, but effusion into the pleura, peritoneum, 
and even the pericardium. As the case progresses, anemia is always a 
marked symptom. ‘There are various disturbances of digestion—loss of 
appetite, occasional vomiting, and attacks of diarrhea. From time to 
time nervous symptoms may be quite prominent, such as headaches, 
sleeplessness, neuralgia, fatigue upon slight exertion, and dyspnea. At- 
tacks of epistaxis are not infrequent. 

For the greater part of the time the urine contains albumin and casts. 
They vary much in amount at different periods in the disease, according 
to the rapidity of its progress. During periods of exacerbation, both 
albumin and casts are very abundant, while in the intervals the amount 
of albumin may be small and the casts few. The casts are hyaline, 
granular, epithelial, and fatty. The daily quantity of urine is much re- 
duced during the periods of exacerbation, while at other times it may be 
nearly normal. The specific gravity is usually normal or high. 

If waxy degeneration is present, there are generally associated with 
the renal symptoms, others dependent upon waxy changes in other or- 
gans. ‘The spleen and liver are enlarged; there may be ascites and 
diarrhcea, and there is usually present the peculiar “ alabaster cachexia.” 
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The duration of this form of chronic nephritis depends much upon 
the surroundings of the patient and the treatment. It is rarely shorter 
than two years, and it may last,for many years. The progress is always 
irregular, and marked by periods of exacerbation and remission. The 
patients die from acute uremia, or from complicating pneumonia, pleu- 
risy, pericarditis, endocarditis, or from pulmonary cedema. 

2. Chromic nephritis of the interstitial type—This is a very rare 
disease in early life, being much less frequent even than the preceding 
variety of nephritis. In some cases there is a history of hereditary 
syphilis ; in others, of chronic alcoholism. The early symptoms are few, 
and the disease usually develops insidiously. The urine is pale, exces- 
sive in amount, and of low specific gravity—1-001 to 1-008. Albumin 
is often absent, and, when found, the quantity is small. Dropsy like- 
wise is rare, and never marked. Nervous symptoms are often prominent, 
such as headache, attacks of spasmodic dyspnoea resembling asthma, 
neuralgias, and disturbances of vision. High arterial tension and hyper- 
trophy of the left ventricle are regular symptoms; and even atheroma- 
tous degeneration of the arteries may be present. Dickinson reports an 
instance of this in a patient only six years of age. Late in the disease, 
hemorrhages may occur, and these may be the cause of death. Filatoff 
has reported a cerebral hemorrhage in a child of eleven. Acute uremia 
is, however, the usual termination of this form of nephritis. The course 
is slow, and the disease may be overlooked until the final uremic symp- 
toms occur. 

Prognosis.—The prognosis of chronic nephritis as to complete re- 
covery is always unfavourable; and although cases are seen in which 
symptoms are absent for several years, they almost invariably return. 
Cases have been reported of recovery from waxy degeneration of the 
kidney after removal of the bone disease upon which the condition 
depended. An extended period of observation is necessary before the pa- 
tient can be pronounced cured. As to the duration of the disease, no 
exact prognosis can be given, because, from the symptoms, it is difficult 
or impossible to determine exactly the extent of the disease in the kidney 
and the rapidity of its progress. The continued passage of a large 
amount of urine of low specific gravity is invariably to be interpreted as 
evidence of fibroid changes in the Malpighian tufts, and is a bad symp- 
tom. A large amount of dropsy, the coexistence of valvular disease of 
the heart, and marked renal insufficiency, as shown by the quantitative 
examination of the urine, are all very unfavourable symptoms. 

Diagnosis.—Chronic nephritis, like the acute forms, is likely to be 
overlooked because of the failure to examine the urine in children. 
Regular and frequent examinations should be made in all cases of con- 
vulsions, of persistent or frequent headaches, severe anemia, hyper- 
trophy of the heart, high arterial tension and of general malnutrition, 
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as well as when the more obvious symptoms of renal disease, such as 
dropsy and scanty urine, are present. Nor should one be too ready to 
make the diagnosis of functional albuminuria because he finds albumin 
only occasionally and in small quantity. All such cases demand most 
careful observation and the closest attention for a long period before 
excluding organic renal disease. 

Treatment.—Children with chronic nephritis are to be treated on the 
same general plan as adults. The purpose of treatment is to retard as 
much as possible the progress of the disease and to relieve the symptoms 
as they arise. It is of the greatest importance to remove the patient 
from conditions in which exacerbations are liable to occur. If it is 
possible, he should be sent to a warm, dry climate in winter, and all 
exposure to cold avoided; an out-door life is desirable. Most patients 
require general tonic treatment with very moderate but regular exer- 
cise, never carried to the point of fatigue, as much rest as possible in a 
recumbent position, a fluid diet, consisting largely of milk as long as 
this can be borne, and the administration of iron, particularly the tinc- 
ture of the chloride. Excessive dropsy calls for diuretics, saline cathar- 
tics, and heart stimulants. If uremia develops, with high arterial ten- 
sion and stupor, headache, and convulsions, venesection should be re- 
sorted to, or nitroglycerin used. Morphine may be given hypodermically 
if the pupils are dilated and nervous symptoms are very marked. 


TUBERCULOSIS OF THE KIDNEY. 


In general tuberculosis, miliary tubercles are frequently seen both 
upon the surface of the kidney and in its substance. These give rise to 
no symptoms and are of no clinical importance. Larger tuberculous 
deposits are extremely rare in early life. They usually occur in patients 
who are the subjects of general tuberculosis, and are associated with 
tuberculosis of other parts of the genito-urinary tract, or they may exist 
as the primary, or even the only, tuberculous lesion in the body. Hamill* 
(Philadelphia) observed one case of primary renal tuberculosis in an ~ 
infant seven months old, and collected 54 others in children under four- 
teen years. A number of these, however, are very doubtful. Boys were 
more often attacked than girls. Only 2 cases were under one year of 
age; 13 were between one and five years; 11 were between five and ten 
years old. 

A study of these cases shows that ascending infection occurs occa- 
sionally but that it is rare; and that nearly all cases are of the descending 
type—t. e., primary in the kidney. Infection of the kidney therefore 
generally takes place through the circulation and not from the bladder. 


*S. M. Hamill, Primary Tuberculosis of the Kidney in Children. From the 


Pepper Laboratory for Clinical Medicine, Philadelphia, 1896. International Medical 
Magazine, 1896, v, No. 2. 
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Aldibert’s figures show that in children the bladder usually escapes even 
when the kidneys are tuberculous, for of 13 cases of renal tuberculosis 
the bladder was involved in but«2. The disease when primary begins in 
the cortex, but soon extends to the mucous membrane of the pelvis and 
the calices of the kidney, and also to the pyramids. As a rule, but one 
kidney is affected. The process may be confined to the pyramids, where 
are found cheesy nodules which may be single or multtple. These ulti- 
mately break down and form abscesses. The process may result in al- 
most complete destruction of the pyramids, and even of portions of the 
cortex, so that the kidney may consist of a mere shell of renal tissue. 
Suppuration in the neighbourhood of the kidney (perinephritic abscess) 
often coexists. 

The symptoms are quite indefinite. There may be localized pain and 
tenderness in the_region of the kidney, and a tumour if there is perine- 
phritis. The symptoms of irritability of the bladder may be almost as 
severe as in cases of calculus. Pus usually appears in the urine as a con- 
stant symptom, and blood is often present. But the only thing that is 
diagnostic is the discovery of tubercle bacilli in the urine. 

The treatment of renal tuberculosis is purely surgical. Of the 17 
cases collected by Hamill in which operation was done for this condition, 
there were 11 recoveries and 6 deaths, 2 of the deaths, however, not 
being traceable to the operation or to the original disease. Nephrotomy 
was done 4 times, with 2 recoveries, 1 improvement, and 1 death. Ne- 
phrectomy was done 9 times, with 5 recoveries, 1 improvement (died 
later from perforation of the duodenum), and 3 deaths. Nephrectomy 
followed nephrotomy in 4 cases, of which 2 recovered, 1 died, and 1 
improved. No recurrence had taken place in one case at the end of 
eight years, and none in another after three years. 
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In the great majority of cases tumours of the kidney are malignant. 
Of 51 cases collected by Aldibert which were operated upon, 48 were 
malignant and 3 benign. 

Malignant growths are almost invariably primary. In children under 
five years, although not common, they are yet more frequent than any 
other variety of malignant tumour of the abdomen. The earlier cases 
reported were classed as carcinoma. It is now well established that car- 
cinoma is very infrequent, and that nearly all the cases are varieties of 
sarcoma. Fischer reports 19 of sarcoma and 2 of carcinoma; Aldi- 
bert, 38 of sarcoma and 5 of carcinoma. The sarcoma may be round- 
or spindle-celled, or myo-sarcoma. In some of the cases there are 
both sarcomatous and carcinomatous features, so that they might be 
classed as sarcomatous carcinoma. The tumour grows from the cor- 
tex of the kidney, or from the pelvis, sometimes from the adrenals. 
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It may infiltrate the whole kidney, so that there is no trace of renal 
structure remaining, or it may form an immense tumour on one side of. 
the kidney, which is only partially invaded. ‘These tumours are very 
rarely cystic, but they are quite soft, and hemorrhages often occur into 
their substance. There may be secondary growths in the liver, the lungs, 
the retroperitoneal glands, in the opposite kidney, in the intestines, or 
in the pancreas. * Pressure of the tumour upon the ureter may lead to 
hydronephrosis ; and upon the inferior vena cava, to thrombosis of that 
vessel. As it grows, the tumour sometimes becomes adherent to nearly 
all the abdominal organs by localized peritonitis. It may lead to ascites, 
but it very rarely causes general peritonitis. The growth may reach a 
great size, usually from 5 to 15 pounds, but in 1 case reported by 
Jacobi it weighed 36 pounds. In Seibert’s collection of 48 cases the right 
kidney was involved in 24, the left in 22, and both kidneys in 2 cases. 

Etiology.— These tumours of the kidney may be congenital. This 
was true of 5 cases in a series of 55 collected by Jacobi. The majority 
occur in early childhood. In the collection of 130 cases by Longstreet 
Taylor in which the ages are given, 106 were in the first five years, and 
57 of these in the first two years of life. The sexes were about equally 
affected. In a small number of cases the history of a fall was given. 

Symptoms.—The principal symptoms are tumour, hematuria, and 
eachexia. The tumour is usually first noticed. It is in most cases dis- 
covered in the loin, but grows forward toward the median line. Its sur- 
face may be lobulated and irregular or quite smooth; and although solid, 
it is sometimes so soft as to give an obscure sensation of fluctuation. 
It may grow to an enormous size, causing displacement of the liver, 
spleen, intestines, and lungs. The progress of the growth is usually 
rapid, so that from the size of a fist, the tumour may grow in the course 
of five or six months so as to fill the abdomen. By careful palpation it 
will be found—certainly when the tumour is small—that although it 
may be quite freely movable, its attachment is near the lumbar spine. 
Aspiration may show blood, but more frequently the result is negative. 

Hematuria was observed before the tumour in 19 of 50 cases (Sei- 
bert), it being then the first symptom noticed. The amount of blood 
passed is sometimes quite large, but is usually small, and may be discov- 
ered only by the microscope. Pain is rare, and is due to localized 
peritonitis. Constitutional symptoms are absent until the tumour has 
attained a large size, when a cachexia develops and the patient wastes 
steadily while the tumour continues to grow. The pressure effects are 
dyspnea, from compression of the lungs; cedema of the lower extremi- 
ties, from pressure upon or thrombosis of the vena cava; vomiting and 
indigestion, from pressure upon the stomach and intestines. Secondary 
deposits very rarely cause any symptoms except in the lungs, where they 
may give rise to cough, and even to hemoptysis. 
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The course of the disease is steadily from bad to worse. The usual 
duration of life in patients not operated upon, is from three to ten 
months after the tumour is large enough to be easily discovered. 

Diagnosis——The important points are, the position and attachment 
of the tumour, its steady growth and solid character, hematuria, and the 
age of the patient (under five years). It may be confounded with hydro- 
nephrosis, dermoid cyst of the ovary, enlargement of the spleen, retro- 
peritoneal sarcoma, tumours of the liver, or even of the abdominal wall. 

Treatment.—Nothing is to be said regarding the medical treatment 
of these cases. Unless operated upon, I believe they invariably termi- 
nate fatally. Some of the results of operation during recent years have 
been so encouraging that no case should be abandoned, no matter how 
young the patient. Lewi * has collected the results of 60 cases operated 
upon: 20 deaths occurred soon after operation, from causes connected 
with it; in 20 cases the cause of death was recurrence of the growth; 
this raises the total mortality to 67 per cent. In the Babies’ Hospital, 
my colleague, Dr. Robert Abbe, operated upon a nursing child, thirteen 
months old, where the tumour weighed 7 pounds, and the child after the 
operation only 15 pounds. This case made an uninterrupted recovery, 
and ten years after the operation was still in perfect health. The ac- 
companying illustrations (Figs. 119 and 120) are from photographs of 
this patient. A second child operated on at two years remained well for 
three and a half years and died from a recurrence in the opposite kidney. 

For a discussion of the surgical aspects of this question, and details 
of the operation, see the papers of Abbe + and Aldibert.t 

Benign Tumours.—These are distinguished ‘by their slow growth, and 
by the fact that the constitutional symptoms are mild or wanting. Of 
the three cases mentioned by Aldibert, one was adenoma, one fibroma, 
and one was fibro-cystic. 


PYELITIS—PYELO-CYSTITIS. 


Pyelitis is an inflammation of the mucous membrane lining the 
pelvis of the kidney; cystitis is an inflammation of the mucous mem- 
brane of the bladder. They may exist separately or together. With 
pyelitis there may be inflammation of the ureter or of the kidney itself 
(pyelo-nephritis), and it may be acute or chronic. It may result in the 
accumulation of pus in considerable amount in the pelvis of the kidney 
(pyelo-nephrosis). 

Etiology.—The most frequent local cause of pyelitis is irritation from 
renal calculi. It is also associated with congenital malformations of 
the kidneys or ureters, with renal tuberculosis and renal tumours. It 
may result from an extension of inflammation from the tissues surround- 


* Archives of Paediatrics, February, 1896. + Annals of Surgery, January, 1894, 
¢ Revue Mensuelle des Maladies de l’Enfance, November, 1893. 
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ing the kidney (perinephritis), or from an abscess opening into the 
pelvis of the kidney. An infectious form of acute pyelitis sometimes 
occurs as a complication of scarlet or typhoid fever, diphtheria, malaria, 
or pyemia; but it is also seefi apart from these diseases, when it occurs 
apparently as a primary affection. In most of the severe cases of pye- 
litis there is also present a certain amount of nephritis. 

Acute pyelitis may also be secondary to acute cystitis even in in- 
fants. In such cases the inflammatory process travels upward along the 
ureter, which may or may not be involved. These cases of cystitis occur 
chiefly in female infants and have been especially studied by Escherich, 
Trumpp, and Finkelstein, who found the characteristic features of the 
disease to be the presence of the colon bacillus in pure culture in freshly 
voided urine; the term “ coli-cystitis ” has been applied to them. Of ten 
cases observed by Escherich and seven by Finkelstein, all were girls. I 
have myself seen six severe cases, all in female infants from six to twelve 
months of age, which corresponded closely with the type described by 
these writers. ‘The infection probably occurs through the urethra, and 
originates from the stools through the napkins or the passage of the 
stools over the vulva. This more frequently occurs in diarrheal diseases, 
with which the cystitis has often been found associated. It is surprising 
that vulvo-vaginitis is seldom present. It seems quite possible that in- 
fection may also occur, especially in male infants, by a direct extension 
from the intestine to the bladder, or through the blood. Trumpp exam- 
ined the urine in sixteen patients with gastro-enteritis and found the 
colon bacillus in thirteen, of whom nine were females. The association 
of cystitis and gastro-enteritis deserves further study. 

Lesions.—When pyelitis develops from a local cause it is usually 
unilateral; otherwise both sides are involved. In the cases of acute 
cystitis or pyelo-cystitis there are the usual appearances of an acute 
catarrhal inflammation of the mucous membrane, with congestion, swell- 
ing, and sometimes minute hemorrhages. In chronic cases there is 
thickening and sometimes a granular condition of the lining membrane. 
There may be an accumulation of pus of considerable size, distending 
the pelvis and calices (pyonephrosis). If the condition is one depending 
upon a calculus or congenital deformity, and in all protracted and 
severe cases, the kidney itself is involved to a greater or less degree; the 
extent of the nephritis will depend upon the nature of the exciting cause 
and the duration of the process. 

Symptoms.—The history of the following case illustrates the main 
clinical features of acute infectious pyelitis, in this instance occurring 
apparently as a primary disease: 

A previously healthy female infant of eight months was taken sud- 
denly with a chill, followed by a very high fever. The child was ill for 
ten days before the nature of the disease was suspected. During this 
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time the temperature ranged between 101° and 106° F., touching 105° 
nearly every day; but the chill was not repeated. The other constitu- 
tional symptoms were not severe. At the first examination of the urine 
there was found a large amount of pus, which on standing was equal to 
one twelfth of the volume of the urine passed ; the reaction was strongly 
acid. There were no signs of vaginitis or vulvitis, no ardor urine, no 
evidence of local pain either in the bladder or kidney, no abnormal fre- 
quency of micturition, no localized tenderness, and no vomiting. At 
later examinations there were found in moderate numbers epithelial cells 
from the bladder, and the tubules and pelvis of the kidney, also a few 
hyaline casts, but not more albumin than would be explained by the 
amount of pus. Under no treatment except alkaline diuretics, the tem- 
perature gradually fell to normal, and the pus steadily diminished in 
quantity, and at the end of five weeks had practically disappeared from 
the urine. A report sixteen months later stated that the child had re- 
mained well and entirely free from urinary symptoms. 

In some cases there are recurring chills, with wide fluctuations in 
temperature ; in others there may be only pyuria, with moderate fever 
and few other constitutional symptoms. If the disease complicates one 
of the acute infectious diseases, pyuria may be the only symptom. If 
cystitis is also present micturition is frequent and may be painful. The 
urine in acute pyelo-cystitis is turbid from the presence of pus, the 
amount of which may be from one to fifty per cent of the volume of the 
urine. The quantity of urine is generally somewhat diminished, and it 
may be quite scanty. The reaction is usually acid, even though the 
amount of pus is large. Albumin is present in proportion to the amount 
of pus or the degree of nephritis. Red blood-cells are found under the 
microscope in most of the very acute cases, and may be in sufficient num- 
bers to colour the urine. The pus cells in recent cases are usually well 
preserved, but in old cases they may be degenerated. There are many 
epithelial cells—conical, fusiform, and irregular cells with long tails. 
There may be renal epithelium and hyaline, granular, or epithelial casts, 
varying in number with the severity of the nephritis. The colon bacillus 
may be present in pure culture. 

In chronic pyelitis only pyuria may be present, or there may be a 
tumour owing to the pyonephrosis. From time to time in the chronic 
form there may be intermittent attacks of acute pyelitis resembling those 
above described. In pyelitis depending upon congenital malformations, 
pyuria is usually the only symptom, unless pyonephrosis is present. 
With calculi we may have acute or chronic pyelitis; there may be local- 
ized pain, tenderness, sometimes a tumour, occasionally hematuria, and 
perhaps a history of renal colic or the passage of gravel. With tuber- 
culosis we have chronic pyuria and the presence of tubercle bacilli in the 
urine. There are commonly associated the symptoms of general tuber- 
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culosis. If associated with perinephritis, the inflammation is usually 
acute, and there are present the local symptoms of the original disease. 
If an abscess opens into the pelvis of the kidney we may have a sudden 
discharge of pus in large quantity with a subsidence of previous local 
symptoms, including the tumour. With neoplasms we have congestion 
and hemorrhage more frequently than pus, but both may be present. 

Diagnosis.—The characteristic symptoms of acute pyelitis are chills, 
which may be repeated, high and fluctuating temperature, scanty urine, 
frequently pain and tenderness over the kidneys, and pyuria. The diag- 
nosis of pyelitis is made only by an examination of the urine, which 
should never be omitted in cases of obscure high temperature, even in 
infancy, particularly if chills are present. When cystitis is associated, 
the only additional symptoms may be pain and other signs of vesical 
irritation. These symptoms, with an acid urine containing a large 
amount of pus and epithelial cells like those described, are sufficient to 
establish the diagnosis of pyelo-cystitis. If the pus comes from the 
opening of an abscess into the bladder, ureter, or pelvis of the kidney, 
the local signs of such abscess will usually be present. 

Prognosis.—In cases apparently primary, and in those complicating 
infectious and other diseases, the prognosis is good. The danger is 
chiefly from the nephritis which follows or complicates the process. In 
cases depending upon local conditions, the prognosis will depend upon 
the nature of the exciting cause. Here, also, the principal danger is 
from nephritis. If calculi are present and if pyonephrosis occurs, the 
patient may die from exhaustion before a serious degree of nephritis has 
developed. 

Treatment.—Water should be given freely, and alkalies up to the 
point of neutralizing the excessive acidity of the urine. In infants, from 
twelve to twenty-four grains of the citrate of potash are required daily 
for this purpose. If the urine is alkaline, benzoic acid may be used in 
the same doses. The most important remedy is urotropin, which should 
be given in doses of one or two grains every three hours to an infant 
of a year, and proportionate doses to older children. In acute cases, 
counter-irritation over the kidney by means of poultices or dry cups may 
be employed. If calculi are present the same treatment is indicated. 
Surgical interference is called for if pyonephrosis develops, or if the 
disease is evidently unilateral and the kidney is seriously involved. The 
advisability of surgical interference will depend upon the clearness of 
diagnosis and the severity of the symptoms. 


RENAL CALCULI. 


Small renal calculi are very common in infancy. In the autopsy- 
room we frequently see, on opening the kidneys of young infants, fine 
brown granules in the pelvis and calices, and occasionally a calculus as 


678 DISEASES OF THE URO-GENITAL SYSTEM. 


large as a small pea is found. They are usually composed of uric acid, 
Only once in over one thousand autopsies of which I have records, was 
a stone of any considerable size seen in an infant. In this case it was 
an inch in length and half an inch wide. It is surprising that these are 
so rare, when we consider how very frequently the minute calculi are 
met with. The probable explanation is, that the majority of them are 
dissolved or washed down into the bladder and passed per urethram 
because of the fluid diet of the first two years. The granular deposits 
are usually lodged in the pelvis of the kidney, and are generally seen 
upon both sides. With the larger collections there is often a slight 
catarrhal pyelitis. 

Symptoms.—The small deposits give no symptoms, and even quite 
large calculi may be found at autopsy where no indication of their pres- 
ence had existed during life, as in the case above mentioned. In some 
cases symptoms are produced which resemble those of renal calculi in the 
adult. In infants less definite symptoms are often passed over as merely 
intestinal colic. 

In well-marked cases in older children there is tenderness, pain local- 
ized over the affected kidney, or radiating to the bladder, the perineum, 
and even the opposite kidney, and there may be irritation and retraction 
of the testicle. The urine may show, especially after exercise, a trace of 
blood; there may be the added symptoms of pyelitis, with some fever, 
localized tenderness, and the appearance in the urine of pus and epithe- 
lial cells from the pelvis of the kidney. 

Renal colic is produced when a stone of any considerable size passes 
from the kidney to the bladder. It is characterized by symptoms similar 
to those seen in the adult. There are sudden attacks of severe sickening 
pain in the loins, shooting down the thigh or to the testicle. There may 
be vomiting and even collapse. The urine is passed frequently, in small 
quantities, and contains blood. The symptoms quickly subside when the 
stone reaches the bladder. The calculus may sometimes become im- 
pacted in the ureter and give rise to hydronephrosis or pyonephrosis, 
which soon becomes pyelo-nephritis. 

The existence of small calculi may be suspected from the symptoms 
above mentioned; the diagnosis is made positive by the appearance of 
gravel in the urine. The use of the Rontgen rays is of service in recog- 
nising even small calculi.* : 

Treatment.—The only medical treatment consists in a fluid diet, the 
free use of alkaline mineral waters, and a sufficient quantity of some 
drug to render the urine alkaline. Such measures will relieve only the 
milder conditions. With larger calculi and more marked symptoms, a 
surgical operation should be considered and should be urged in propor- 


* Abbe, Annals of Surgery, August, 1899, 
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tion to the severity of the symptoms and the clearness of the diagnosis. 
If calculous pyelitis exists, it is certain sooner or later to lead to serious 
nephritis, and it is only a question of time when the kidney will be dis- 
abled. ‘The same is true of ltydronephrosis from the impaction of a cal- 
culus in the ureter. Aldibert has collected four cases of nephrectomy in 
children for renal calculi in which the kidney was healthy, with three 
recoveries and one death from shock. In nine cases of operation for cal- 
culous pyonephrosis, there were six recoveries and three deaths. This is 
certainly an encouraging showing, and should lead one to consider opera- 
tion seriously in many cases for which formerly nothing was done. 'The 
earlier the operation the greater the chances of success, because of the 
better condition of the other kidney. Although the continued use of 
water and the so-called solvents may relieve some of the symptoms, it 
is very questionable whether they do more. 


TRAUMATIC HYDRONEPHROSIS., 


In addition to the hydronephrosis which results from congenital mal- 
formations and from the impaction of calculi, a form is occasionally seen 
following severe injury to the kidney. The pathology of hydronephrosis 
in these cases is not well understood. After the early symptoms of 
traumatism have subsided, there develops in from two weeks to two 
months a tumour in the region of the kidney, which may reach a consid- 
erable size and present all the ordinary characteristics of hydronephrosis 
arising from other causes. This tumour may disappear spontaneously, 
or it may increase in size and demand surgical intervention for its cure. 
In seventeen cases which Aldibert has collected there was only one of 
spontaneous recovery; aspiration was done in seven cases, with six cures 
and one death; incision with or without nephrectomy was practised in 
nine cases, with seven recoveries and two deaths. 


PERINEPHRITIS. 


This consists in an inflammation in the cellular tissue surrouhding the 
kidney, which may terminate in resolution or in suppuration. It is not 
of very uncommon occurrence, and is of importance chiefly from the fre- 
quency with which it is confounded with disease of the hip or spine. 
Perinephritis may be secondary to suppurative processes in the kidney 
itself, whether from calculi or tuberculous deposits, or it may be primary. 
In children the latter is the common form. Primary perinephritis is 
attributed to traumatism, cold, or exposure, or it may develop without 
assignable cause. It usually runs an acute or subacute course ; very rarely 
it may be chronic. 

For the clinical picture of this disease I am chiefly indebted to a 
paper by Gibney, who published in 1880 a report of twenty-eight cases of 
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primary perinephritis in children. I was at that time an interne in the 
Hospital for the Ruptured’ and Crippled, New York, where these cases 
were under observation, and had an opportunity to see many of those 
reported in Dr. Gibney’s paper.* . a 

The ages of these patients were between one and a half and fifteen 
years, the majority being between three and six years. The two sides 
and the two sexes were about equally affected. About one third of the 
cases were: clearly traceable to traumatism; in the others no adequate 
exciting cause could be discovered. The majority of the cases were re- 
ferred to the hospital with the diagnosis of hip-joint disease or caries of 
the spine. Resolution followed in twelve of these cases, and sixteen ter- 
minated in suppuration. 

When abscess forms, it usually burrows between the lumbar muscles 
and comes to the surface posteriorly near the middle of the ilio-costal 
space; it may burrow forward between the abdominal muscles and point 
just above Poupart’s ligament; very rarely it may follow the psoas muscle 
and appear at the upper and inner aspect of the thigh, like an ordinary 
psoas abscess ; or it may open into the peritoneal cavity. 

Symptoms.—The onset of acute perinephritis may be quite abrupt, 
with chill, fever, and localized pain; or it may be gradual, with stiffness of 
the spine, lameness referred to the hip, and deformity due to contraction 
of the flexors of the thigh. The pain is usually felt in the loin, but may 
be referred to the groin, to the inner side of the thigh, or to the knee. 
It is often severe, and increased by using the limb. It is in most cases 
accompanied by localized tenderness in the neighbourhood of the kidney. 
There is lameness upon the affected side which may come on gradually, 
being sometimes referred to the hip and sometimes to the spine. These 
symptoms often develop slowly in the course of two or three weeks. They 
are usually accompanied by a slight elevation of temperature. In the 
most acute cases the temperature is high (102° to 104° F.), and prostration 
4 Severe. 

As the disease progresses fever is a constant symptom, the temperature 
usually varying between 101° and 103° F. There is in most cases increas- 
ing deformity, and finally the patient may be unable to walk at all. On 
examination at the height of the disease there is found in a typical case 
a deviation of the spine with the concavity toward the affected side; the 
thigh may be held flexed to a right angle; passive extension is resisted 
and causes pain, although all the other movements at the hip joint are 
normal. In the lumbar region there is tenderness, and there may be an 
area of infiltration filling the ilio-costal space. At first this is only ap- 
preciable by percussion, but later a distinct tumour is present. In 


* Chicago Medical Journal and Examiner, 1880, where will be found a very full 
bibliography. 
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addition to the tumour in the usual region, there is sometimes one at 
the upper and inner aspect of the thigh, owing to a burrowing of pus, and 
the sacs may communicate. 

Lameness, pain, deformity,“and fever sometimes exist for two or three 
weeks before any tumour can be made out. The constitutional symp- 
toms are often severe, and symptoms of the typhoid condition may even 
be present. The bowels are usually constipated. The size of the abscess 
is sometimes very great. In one case I have seen it extend from the spine 
to the median line in front, and from the crest of the ilium nearly to the 
free border of the ribs. The amount of pus varies from a few ounces to 
two or three pints. Urinary symptoms are sometimes wanting; at other 
times there is increased frequency of micturition, accompanied by pain 
from an irritation referred to the bladder. The urine may contain pus 
from a complicating pyelitis. In only one of Gibney’s cases was this 
present. 1t developed in the fourth week, and the case recovered. 

The duration of the disease in the acute cases varies from three to 
eight weeks; in the subacute it may be five or six months. When sup- 
puration occurs the symptoms subside quite rapidly after the pus has been 
evacuated, and recovery is complete. Where resolution takes place, there 
is a gradual subsidence of the symptoms, and often some stiffness of the 
thigh, with slight lameness for several months. In the series of cases 
above referred to, 65 per cent recovered completely in three months. 

Diagnosis.—In many cases a diagnosis of hip-joint disease is made, and 
they are reported as “hip-joint disease cured without deformity,” etc. 
The points of differential diagnosis are quite distinct, and if a careful ex- 
amination is made there is no excuse for confounding the two conditions. 
Hip-joint disease develops more insidiously, is very much more chronic, 
and rarely produces so great deformity in a year as is often seen in peri- 
nephritis in two or three weeks; abscess is infrequent during the first 
year of the disease; on examination, there is found limitation of all the 
movements of the joint, and not of extension alone; atrophy of the thigh 
and joint tenderness are present. In perinephritis, on the other hand, we 
have a tolerably acute onset, sometimes with chill, fever, marked lameness, 
and deformity, developing in two or three weeks; abscess often forms in 
a month, and complete and permanent recovery usually follows after a 
few months at most; the deformity is due solely to flexion of the thigh, 
all other movements at the hip may be free, and joint tenderness is absent. 
Psoas abscess from Pott’s disease may cause deformity, tumour, and lame- 
ness similar to that seen in perinephritis, but on examination there is 
found the angular prominence and other signs of disease of the lumbar 
vertebree. 

Prognosis.—Primary perinephritis in children almost invariably termi- 
nates in complete recovery. Of the twenty-eight cases referred to, and 
eight subsequently observed by Gibney, all recovered perfectly. ‘The only 
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condition liable to prove fatal is rupture of the abscess into the peritoneal 
cavity. 

Treatment.—The patient should be put to bed and kept as quiet as 
possible throughout the attack. In the early stage, a blister, hot fomen- 
tations, or an icebag, should be applied over the affected side; heat is gen- 
erally to be preferred. When suppuration is inevitable and pain severe, 
a poultice may be used. Abscesses should be opened early, to prevent 
burrowing, and danger of a possible rupture into the peritoneal cavity. 


GENERAL GiDEMA NOT DEPENDENT ON RENAL DISEASE. 


This is a frequent occurrence in infants and young children. In 
the Babies’ Hospital, at least a score such cases are seen every year. 
Nearly all are in infants under six months of age, and the majority un- 
der three months. This general dropsy is invariably associated with 
extreme malnutrition and anemia. It comes on gradually in the course 
of four or five days, often the first thing noticed being that a wasting 
child has unexpectedly increased half a pound or a pound in weight. 
On closer inspection there will be found cedema of the feet, ankles, thighs, 
face, hands, and sometimes of the abdominal walls, and the back. This 
may be quite marked, so that it may be almost impossible to open the 
eyes, and the extremities may be nearly double their normal size. I 
have occasionally seen dropsy in the serous cavities. No explanation of 
this cedema is found in the urine. It is not albuminous; it is frequently 
very scanty, but is sometimes apparently normal in amount. Oppor- 
tunities for the examination of the kidneys have been afforded in several 
instances, and these organs have been in all cases normal, even upon 
microscopical examination. 

The cause of this cedema was ascribed by Tarnier, who had observed 
it in connection with premature infants fed by gavage, to the giving of 
too much fluid food. He states that it disappeared when the amount of 
food was reduced. ‘This has not been my experience. Many children 
who were fed by gavage showed no signs of it, and others who took a 
comparatively small quantity of food became cedematous. The best expla- 
nation seems to me to be that it depends upon a condition of hydremia, 
associated with feeble resistance in the walls of the small blood-vessels, 
through which a transudation of serum readily takes place. The degree 
of anemia noted in these patients is sometimes extreme. 

The prognosis in this condition is extremely bad, as it rarely occurs 
except in hopeless cases of isarasmus. This is not, however, invariably 
the case. The dropsy may disappear to return again, or it may disappear 
permanently and the case go on to recovery. 

If the urine is scanty, such diuretics as the citrate of potash and the 
sweet spirits of nitre often cause a diminution and sometimes even a 
disappearance of the dropsy in a short time. The best of all remedies, 
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however, is digitalis. To an infant of two months, M+, of the fluid 
extract may be given every two hours for two or three, days; and fora 
short period somewhat larger doses may be employed. 
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CHAPTER Il. 
DISEASES OF THE GENITAL ORGANS. 


MALFORMATIONS. 


Adherent Prepuce.—This condition is sometimes called false phimosis. 
It is so constantly present that it can hardly be regarded as a malforma- 
tion. It is, however, a condition needing attention in every male infant. 
The prepuce should be forcibly retracted so as to expose the glans com- 
pletely. The smegma should then be washed away, the glans covered 
with a drop of oil, and the skin drawn forward. This should be repeated 
daily until there is no disposition ta a recurrence of the adhesions. 

Phimosis.—This is such a narrowing of the prepuce that it can not be 
retracted over the glans. The degree of phimosis varies greatly. In very 
rare cases there is no preputial opening. In other cases the orifice is so 
small that no part of the glans can be exposed, and there is obstruction to 
the outflow of urine; but usually a small part of the glans can be seen. 
Phimosis may be complicated by an elongated prepuce (hypertrophic phi- 
mosis), and the elongation may exist without any narrowing of the orifice, 
although this is usually present to some degree. 

The presence of phimosis makes cleanliness impossible in many cases, 
and want of cleanliness leads to infection and to balanitis. This is quite 
frequent even in infants. It may be complicated by urethritis, and even 
by cystitis. Another consequence of the straining induced by phimosis 
is hernia, which may be either inguinal or umbilical. To cure the 
hernia is often impossible, unless the phimosis is relieved. Straining 
also: leads to prolapsus ani, and, from pressure on the spermatic vessels, to 
hydrocele. More important even than these mechanical results of phimo- 
sis are the reflex conditions resulting from the irritation. Such symptoms 
may come from preputial adhesions as well as from phimosis. The 
hypereesthetic condition and the resulting pruritus cause frequent pria- 
pism, and are among the most common causes of masturbation. It may 
produce other nervous symptoms, such as insomnia, night terrors, etc. 
Phimosis often causes frequent micturition, dysuria, and, in fact, most of 
the symptoms of stone in the bladder. It sometimes leads to vesical 
spasm and retention of urine, but more frequently to nocturnal inconti- 
nence. 
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The list of reflex phenomena which have been attributed to phimosis 
is a long one, and includes most of the functional nervous diseases of | 
childhood. There is abundant evidence that phimosis may be a cause, 
although a rare one, of chorea, convulsions, epilepsy, hysterical mani- 
festations, pseudo-paralysis, spasm of the muscles about the hip causing 
symptoms resembling the early stage of hip-joint disease, strabismus, 
amaurosis, diarrhoea, and many other nervous conditions. There is, how- 
ever, no evidence that cases of spastic diplegia or paraplegia are ever 
caused by phimosis or improved by circumcision. ‘lhere has been in the 
past a disposition on the part of some writers to attribute nearly all the 
nervous disturbances of boyhood to phimosis, and an exaggerated im- 
portance has certainly been attached to this condition. Still, in a delicate, 
anemic child with unstable nervous centres, phimosis is capable of giving 
rise to nervous symptoms of a most serious and alarming character. It 
is an important etiological factor in many neuroses, and one which 
should not be overlooked. On the other hand, a very marked degree of 
phimosis often exists in robust children without producing any symp- 
toms whatever. 

Treatment.—Every case of phimosis should receive attention in in- 
fancy. Often very little treatment is needed; but tronble is likely to 
come sooner or later if it is neglected. When there is a very long prepuce 
with phimosis, the operation of circumcision should invariably be done, 
éven when the degree of phimosis is slight. Many cases of phimosis in 
which the prepuce is not long can be relieved by stretching. If no part 
of the glans can be exposed, the simplest plan is to slit up the dorsum 
of the prepuce with a pair of scissors and forcibly break up the adhesions. 
The corners of the flaps thus made can then be snipped off and one stitch 
inserted on either side. This is very easily done, and gives most ex- 
cellent results. In the case of obscure nervous symptoms in older boys, 
the condition of the prepuce should be examined and the same rules of 
treatment applied. In all cases of hernia, hydrocele, or prolapsus ani, 
when phimosis is present it should be relieved as the first step in the 
treatment. 

Hypospadias.—In this condition the urethra is not continued to the 
tip of the penis, but opens on the inferior surface some distance back, 
being represented in front of this only by a shallow furrow. In more 
severe cases there is a deep fissure which divides the scrotum, and some- 
times even the perineum. Into this fissure the urethra opens. This is a 
condition likely to be mistaken for that of hermaphrodism, especially as 
the testicles are frequently in the abdominal cavity. It may be impossible 
to decide the sex of the child until puberty. Surgical operations for the 
relief of these deformities are not very successful. 

Epispadias.—This is a condition in which the urethra opens on the 
dorsal surface of the penis. It is much less frequent than hypospadias. 
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There may be simply a division of the glans, or the fissure may extend the 
~ whole length of the organ and be complicated by exstrophy of the bladder. 

Exstrophy of the Bladder.—In the complete form there is a median 
fissure from the umbilicus to the tip of the penis. It includes the an- 
terior abdominal wall, the pelvic bones, and the urethra. The bones are 
entirely separated at the symphysis, or connected behind the bladder by 
a fibrous band. The hypogastric region is occupied by a red, mucous 
surface, slightly corrugated, which is all there is of the bladder. In the 
lower lateral portions of the red mucous membrane two slightly rounded 
elevations are seen, from which urine oozes. These are the openings of 
the ureters. The penis is short, and presents a shallow furrow on its 
dorsal surface. The testes are often in the abdominal cavity. 

An analogous deformity is sometimes seen in girls. There is a divi- 
sion of the clitoris and the labia minora and majora. The fissure may 
be so deep as to reach nearly to the anus. The vagina is usually absent. 
The rectum may open into the prolapsed bladder. 

All these deformities are compatible with long life. In most. of them 
the individual is incapable of procreation. In exstrophy of the bladder, 
whether complete or partial, patients are a nuisance to themselves and to 
all about them. It is almost impossible to prevent the clothing from 
being soaked with urine, which gives everything connected with the 
patient a strong ammoniacal odour. The skin is often excoriated. Op- 
eration for the rehef of these cases should, I think, always be undertaken. 
Brilliant results have been obtained even in some of the most severe cases. 

Undescended Testicle—Cryptorchidism.—In fcetal life the testes are 
situated in the abdominal cavity below the kidneys. They usually descend 
into the scrotum during the ninth month, but in children born at term 
the testicles may be in the inguinal canal, or even in the abdomen. The 
former condition is quite frequent, being present in fully ten per cent of 
all male children. In most of these the descent takes place without diff- 
culty during the first weeks of life, and causes no symptoms. In others 
the condition may persist. Spontaneous descent may take place at any 
time before puberty, the chances, however, steadily lessening as age 
advances. When in the inguinal canal, an account of its exposed situa- 
~ tion, the testicle may be injured, or become painful and tender as puberty 
approaches. In any abnormal position it probably will not develop prop- 
erly, and may remain without function, but interference with the devel- 
opment of the body is rare. Hernia is a frequent complication. 

When in the inguinal canal, descent of the testicle may sometimes be 
facilitated by manipulation. If the condition is unilateral, operation is 
unnecessary except for relief of pain. If it is double, operation should 
be performed before puberty, preferably in the eleventh or twelfth year. 
Transplantation into the scrotum is at this time simple, and usually suc- 
cessful. Should pain be persistent, and transplantation impossible, the 


686 DISEASES OF THE URO-GENITAL SYSTEM. 


testicle may be replaced in the abdominal cavity. Removal is indicated 
only when degeneration has taken place. 

With the exceptions already mentioned, deformities of the female geni- 
tals belong rather to gynecology than to pediatrics, since they are chiefly 
of the internal organs, and do not usually give symptoms before puberty. 


DISEASES OF THE MALE GENITALS. 


Balanitis—Balanitis, or inflammation of the prepuce, is one of the 
results of phimosis. It may follow decomposition of the smegma, infec- 
tion of the mucous membrane, injury, or masturbation. The parts are 
swollen, cedematous, red, painful, and sometimes bathed in pus. Re- 
traction of the prepuce is impossible. Under proper treatment the 
inflammation usually subsides in two or three days, but there may be 
some discharge for a considerable time. Abscess may follow, and even 
gangrene of the prepuce. The most severe cases are likely to be com- 
plicated by anterior urethritis. I have frequently seen erysipelas start 
from balanitis, and occasionally diphtheria occurs here. 

The object of treatment is to remove the irritating and infectious 
material lodged beneath the foreskin. This may be quite difficult. It is 
best accomplished by syringing with a 1-to-5,000 bichloride solution, and 
the constant application of a wet antiseptic dressing. Ice is often useful 
where the cedema is great. It is sometimes necessary to sht up the 
prepuce before the parts can be thoroughly cleansed, and in severe cases 
this is often the quickest method of cure. Circumcision should not be 
done during an attack. 

Urethritis.—This, like the same disease in females, may be simple or 
specific. Both forms are less frequent in little boys than in the other 
sex. In simple urethritis the inflammation usually affects only the 
anterior part of the canal, the fossa navicularis. There is a slight dis- 
charge of pus, and sometimes pain on micturition. The most frequent 
cause is want of cleanliness. 

Gonorrheeal inflammation is more common. This occurs even in boys 
as young as eighteen months, but most of the cases are in those over 
seven years old. ‘The usual cause is direct contagion. The symptoms 
are more severe than in the simple form, and resemble the same disease 
in the adult, with the exception that constitutional symptoms are usually 
absent. A microscopical examination of the discharge is the only posi- 
tive means of diagnosis between the two varieties. In these cases it 
reveals the gonococcus in great numbers. Conjunctivitis and arthritis 
are seen as complications, just as in the female. Orchitis is very rare, 
but balanitis and bubo are not infrequent. Poynter has reported a case 
in a boy of three years, who, when five years old, required treatment for 
a urethral stricture. He was infected by a nurse. 

The first thing in the treatment is always to keep the parts covered, 
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otherwise the infection is almost certain to be carried by the hands to 
other mucous membranes, usually the conjunctiva. In other respects the 
treatment is the same as in the adult. ; 

Hydrocele.—Hydrocele consists in an accumulation of serum in some 
part of the serous pouch brought down by the testicle in its descent. In 
infants it is usually due to the imperfect closure of this pouch at some 
point, where a fluid accumulation occurs. Four varieties of hydrocele 
are met with in young children: 

1. Congenital hydrocele.—In this the condition is a congenital one, 
although the tumour is not necessarily present at birth. The tunica vagi- 
nalis communicates with the general peritoneal cavity. There is present 
an elongated tumour, extending from the bottom of the scrotum through- 
out the whole length of the cord. The tumour is reducible, sometimes 
spontaneously by position, sometimes, when the opening is smaller, only 
by pressure. It reduces slowly, without gurgling, never going back en 
masse like a hernia. The tumour is translucent, and is flat on percussion. 
The testicle is above and posterior, and usually indistinctly felt. Con- 
genital hydrocele may be complicated by hernia. 

2. Hydrocele of the tunica vaginalis with the canal closed.—In this 
form the accumulation of fluid is in the scrotum, communication with the 
peritoneal cavity having been entirely cut off by the complete obliteration 
of this pouch in the canal in the normal way. This is one of the most 
frequent forms. It gives rise to an oval or pear-shaped tumour, quite 
tense and firm, usually about two inches in length. The cord is distinctly 
felt above it, the testicle is behind and somewhat above it, and not always 
felt very distinctly. This variety gives translucency and the usual elastic 
feeling of a hydrocele. 

3. Hydrocele of the cord.—This is one of the rare forms. The serous 
pouch which accompanies the spermatic cord is open above, and com- 
municates with the peritoneal cavity; but below it is closed. The scrotum 
is normal, and the testicle is in its usual position. The tumour is small, 
elongated, and reducible, and entirely above the scrotum. Usually it 
stops at some point in the inguinal canal. This hydrocele also may be 
complicated by hernia. The diagnostic points are the same as in the 
form first mentioned. 

4. Encysted hydrocele of the cord.—The peritoneal pouch of the cord 
in this variety is closed for some distance above, and again below, but 
somewhere in its course it is open, and here the fluid accumulates in 
the form of a cyst. When small it resembles an undescended testicle; 
but on examination this organ is found below and in its normal posi- 
tion. When in the canal, it is often mistaken for a lymph gland, some- 
times for a small hernia. The tumour is usually about the size of an 
almond. It is elastic and irreducible, and translucent like the other vari- 
eties. In cases of doubt it may be punctured by a hypodermic needle. 
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Treatment of Hydrocele—In the congenital form the application of 
a truss will sometimes cause obliteration of the canal, so as to shut off the 
hydrocele sac from the general peritoneal cavity. It is subsequently 
managed like an ordinary hydrocele of the tunica vaginalis. In infants 
and young children it is rare that active operative measures are called 
for in any variety of hydrocele, as these usually tend to disappear spon- 
taneously in the course of a few months. The internal administration 
of iodide of potassium, six or eight grains a day, sometimes aids absorp- 
tion. Iodine may be applied locally over a hydrocele of the cord, but 
should not be applied to the scrotum. Some cases are cured by a simple 
puncture with a needle, allowing the fluid to drain off into the cellular 
tissue of the scrotum from which it is absorbed; others by a single aspira- 
tion with a hypodermic syringe. It is seldom necessary to resort to the 
injection of irritants like iodine or carbolic acid. 


DISEASES OF THE FEMALE GENITALS. 


VAGINITIS. 


This is a catarrhal inflammation usually affecting only the vaginal 
mucous membrane, but may involve the urethra, bladder, and, in older 
girls, the lining membrane of the uterus, the tubes, and even the peri- 
toneum. It may be simple or specific (gonorrhceal), both forms being 
fairly common. 

Simple Vaginal Catarrh—This may be seen at any age, even in in- 
fancy, but is most frequent after the second year. It occurs especially 
in girls suffering from malnutrition and anemia, and whose personal 
cleanliness is neglected. It may follow any of the infectious diseases, 
‘particularly measles. It sometimes complicates varicella with a local 
lesion in the vagina. It may be traumatic, as from attempted rape or 
the introduction of foreign bodies. Other causes are pinworms and 
scabies. It is sometimes the cause, sometimes the result of masturbation. 

Symptoms.—The disease generally begins as a subacute catarrhal in- 
flammation, the discharge being the first, and in mild cases the only 
symptom. It is of a white or yellowish white colour and not very abun- 
dant. If the parts are not kept clean the odour of the discharge is quite 
foul. In severe cases the discharge is abundant, and may excoriate the 
skin of the labia and thighs. The mucous membrane is swollen, red, 
and bathed in a muco-purulent secretion. Microscopical examination of 
the discharge shows bacteria in large numbers and of many varieties, but 
they are chiefly the ordinary cocci. The urethra and bladder may be 
involved so that micturition is frequent and painful. The inguinal 
glands are sometimes swollen. With proper treatment and in children 
who are in good general condition, the disease usually lasts from one to 
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three weeks ; or, under unfavourable conditions, there He be a persistent 
Teucer rica: discharge for a long time. 

Gonococcus Vaginitis.—So re from being rare, as was once thought, 
this disease has been shown by recent observations to be very common 
among girls of all ages, even young infants. It is especially in hospitals 
and other institutions that it is seen, and here it must be considered one 
of the most frequent and most troublesome of house infections. Routine 
microscopical examinations which I have had made of the vaginal dis- 
charges of children in various institutions, usually revealed the exist- 
ence of gonococcus vaginitis, often in a mild form, in from two to 
ten per cent of the inmates. Epidemics in institutions are exceedingly 
common and very difficult to control. Only one who has experienced 
such epidemics can appreciate what a scourge vaginitis may become. 
No less than four such epidemics were observed in the Babies’ Hospital 
between the years 1899 and 1904. During this period 273 cases were 
observed in this institution.* Gonococcus vaginitis often exists in day- 
nurseries or homes for foundlings, as well as in general hospitals and 
asylums for older children. In out-patient practice, and among the poor 
in tenements, cases are constantly seen, and even among the well-to-do 
this disease is by no means rare. From the manner in which it is con- 
tracted, it should not, in young children, be considered a venereal disease. 

In institutions, gonococcus vaginitis can generally be traced to some 
child admitted with an acute form of the disease. Before the condition 
is recognised and the patient quarantined, an entire ward or dormitory 
may be infected, and a local epidemic may be the result; and once well 
under way this may last for months. 

In infants and young children the disease is seldom acquired by 
direct contact, either sexual or manual, but most frequently through 
the medium of napkins. Other possible means of infection are towels, 
sponges, wash-cloths, underclothing, bed-linen, thermometers, syringes, 
bath-tubs, or bath water. Even when the most careful attention has been 
given to these matters, I have frequently seen ward epidemics continue 
unabated. Atmospheric infection seems unlikely. The most probable 
explanation under these circumstances is that the disease is spread hy 
nurses in washing, feeding, dressing, or bathing children, but especially 
in the changing of napkins. In many cases it was found impossible to 
check epidemics until both the patients and their attendants were quar- 
antined. 

In girls from six to twelve years old other means of contagion must 
be considered. This may be by direct contact, manual or sexual, or sleep- 
ing with parents or others who may have the disease. Pott found in 90 


* See author’s article on Gonococcus Infections in Institutions, New York Medical 
Journal, March, 1905. 
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per cent of his cases that the mother had a leucorrhoeal discharge. The 
mode of contagion may be difficult to trace, but this fact should cast no 
doubt upon the diagnosis. 

Sy ymptoms. —In infants and young children, in the mild cases the 
disease is limited to the mucous membrane of the vagina. ‘There is a 
moderate yellow discharge which, by microscopical examination, contains 
pus cells and gonococci. There is little redness and no symptoms of 
discomfort. In more severe cases the discharge is copious, often thick 
and of a yellow or yellowish-green colour. It may be tinged with blood 
from slight erosions. It often causes excoriation of the labia or thighs. 
In many cases, but by no means in the majority, the urethra is involved, 
causing frequent, painful micturition. Less frequently the inflammation 
extends to the bladder, but seldom or never at this age to the mucous 
membrane of the uterus. The symptoms are chiefly local, but there may 
be a slight rise of temperature to 100° or 101° F. during the period of 
most acute inflammation. 

In girls past the age of six or seven years, the symptoms resemble 
those of the adult: copious secretion, the formation of crusts on the 
labia, frequent, painful micturition from involvement of the bladder and 
urethra, and difficulty in locomotion. There may be shght fever and 
general malaise. The inflammation may extend to the hning membrane 
of the uterus and, through the Fallopian tubes, to the pelvic peritoneum. 
Sanger has reported such a case in a child of three years. The endome- 
tritis may be demonstrated by the use of a small speculum, by which the 
discharge may be seen coming from the cervix. Swelling, and very rarely 
suppuration, of the inguinal glands may take place. 

A positive diagnosis between simple and gonococcus vaginitis can be 
made with certainty only by a microscopical examination of the dis- 
charge, though in default of such examination an abundant purulent 
catarrh should be assumed to be due to the gonococcus until the opposite 
is proved. In simple catarrh the discharge is made up of epithelial and 
pus cells, with quite a wide variety of bacterial forms, chiefly cocci and 
bacilli, occasionally a few diplococci. In gonococcus vaginitis the gono- 
cocci are found in large numbers, and are usually the only bacteria 
present. To be diagnostic, they should be demonstrated within the pus 
cells as well as outside them. The gonococcus decolourizes when stained 
by Gram’s method, which fact distinguishes it from the other organ- 
isms likely to be present in the vagina. The staining is quite as diag- 
nostic as the cultural characteristics of this organism. Cases of vaginitis 
are to be regarded as suspicious if pus is found and few organisms are 
detected; in such conditions subsequent examination usually reveals the 
gonococcus. In my hospital experience the gonococcus cases have out- 
numbered the simple purulent forms, fully ten to one. 

In infants, where the amount of discharge is small and likely to be 
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overlooked, it is an advantage to apply between the labia a fold of gauze 
upon which the yellow stain of a purulent discharge is, readily noticed, 
which might otherwise escape observation. 

Gonococcus vaginitis may be complicated by conjunctivitis, arthritis, 
endo- or pericarditis, peritonitis, and proctitis. Conjunctivitis is the 
most frequent, the infection usually being carried by the hands. Gono- 
coccus arthritis is not uncommon even in young infants. It is usually 
a multiple arthritis, with the constitutional symptoms of pyemia. The 
wrist, ankle, knee and elbow, and small joints of the fingers and toes are 
most frequently involved. These cases are considered more fully in the 
chapter on Acute Arthritis in Infants. 

The diagnosis in all the complicating conditions is based upon the 
presence of the gonococcus. 

Prophylaxis—The highly contagious character of gonococcus vagi- 
nitis makes it imperative that such cases should not be received into the 
same ward or dormitory with other children. Only in this way can 
house epidemics be prevented. Cases which are mild should be excluded, 
as well as those which are severe. The only effective measure is to make 
the microscopical examination of vaginal discharges of children admitted 
to an institution as much a matter of routine as the taking of throat 
cultures if there is a tonsillar exudate. Cases showing the gonococcus 
should be quarantined or excluded. When there are a great many ad- 
missions every month, a case occasionally escapes detection. The rule 
which we have followed in the Babies’ Hospital has been to make not 
only an examination on admission, but routine examinations of all pa- 
tients at stated intervals. Only by this means has it at times been 
possibie to eradicate the disease. 

The attendants, both day and night nurses, as well as the children, 
should be quarantined. Napkins, underclothing, and sheets from the 
beds of infected children, also towels and wash-cloths, should not go into 
the common laundry, but should be first soaked in a strong solution of 
earbolic acid, and afterward boiled. All articles connected with the 
children’s toilet, also syringes, thermometers, etc., should be carefully 
disinfected. The organism is one that is fairly easy to kill, and if proper 
precautions are taken epidemics may be prevented. The essential meas- 
ure is a prompt recognition and isolation of the first case in the hospital. 
Quarantine should continue not only until the catarrhal inflammation 
has subsided and the organism has disappeared, as shown by a single 
negative microscopical examination, but for a considerable time longer, 
since a slight discharge containing a few organisms may remain for 
weeks after the case is considered cured. Relapses are very frequent. 

Treatment.—Cases of simple vaginal catarrh should be irrigated twice 
daily with a warm saturated solution of boric acid or 1 to 5,000 bichlo- 
ride. Cleanliness should be secured by frequent bathing and the skin 

45 
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protected by ointments. In more severe cases, astringent injections, such 
as sulphate of zinc or tannic acid, should be used, or protargol apphed 
in solutions of from one to five per cent strength. The general health 
should be built up by iron, cod-liver oil, and other tonics. 

In gonococcus vaginitis more energetic treatment is necessary. Every 
child should wear a napkin, to prevent carrying the infection to the eyes 
by means of the hands. Irrigations should be used at least twice a day, 
and stronger antiseptics employed than in the simple cases. The best 
are protargol, in solutions from one to ten per cent strength, and argyrol, 
in solutions from five to twenty-five per cent strength. Applications 
should be made with a cotton swab; the same substances may be used in 
the form of suppositories, or the vagina may be packed with gauze wet 
in these solutions. The closest attention to cleanliness is required in all 
cases. This disease is very tedious; many weeks, and often months, may 
be required for a cure.. On the whole, treatment is very unsatisfactory 
on account of the difficulties in the way of making thorough local appli- 
cations. When the disease involves the bladder and urethra, the same 
general measures as in adults are indicated. 


GANGRENOUS VULVITIS (NOMA), 

This is the same process as that seen in the mouth and known as 
cancrum oris. It usually follows one of the infectious diseases, most 
frequently measles, occurring in patients whose general vitality has been 
greatly reduced. There is first noticed a tense, brawny induration, the 
skin being shiny and swollen over a circumscribed area. In the centre 
of this there soon appears, usually upon one of the labia majora, a dark, 
circumscribed spot. Day by day the gangrenous area advances, preceded 
by the induration. It may involve the whole labium, extending even to 
the mons veneris and the perineum. ‘These cases are generally fatal. 
If recovery takes place, it is with considerable deformity of the parts in 
consequence of the extensive sloughing and cicatrization. As sequela, 
there may be fistule, stenosis, or atresia of the vagina. The prognosis 
is very bad. The only radical treatment is early excision, and the appli- 
cation of the actual cautery, carbolic or nitric acid. 


CHAPTER IV. 
ENURESIS. 


Synonyms: Incontinence of urine; bed-wetting. 


ENvrREsIS may be due to some malformation of the genital tract, such 
as an abnormal opening of the bladder into the vagina, to extroversion 
of the bladder, or to the persistence of the urachus; in the latter case 
the urine is discharged from the umbilicus. It also occurs m organic 
diseases of the central nervous system, such as idiocy, cerebral palsy, 


ENURESIS. 693 


acute meningitis, tumours of the brain, certain forms of myelitis, and 
in injuries of the cord. In many of these conditions there is associated 
incontinence of feces. Both of the groups of cases mentioned are quite 
distinct from the ordinary form of incontinence of urine which is seen in 
childhood. The latter is to be regarded as a neurosis, and is the only 
variety which will be considered here. 

It is in many cases possible to teach infants to control the evacuation 
of the bladder before the end of the first year; usually, however, control 
is not acquired even during waking hours until some time during the 
second year, and in some healthy infants not before the end of the second 
year. The time depends very much upon the training. If a child during 
its third year can not control the evacuation of the bladder during its 
waking hours, incontinence may be said to exist. 

Etiology.—Incontinence of urine may be due to a continuance of the 
infantile condition, to anything which increases the irritability of the 
spinal centre, or which interferes with the cerebral control over this 
centre, or to anything which increases the irritability of the terminal 
filaments of the vesical nerves or of those in the neighbourhood. The 
causes of incontinence thus may be in the central nervous system, in the 
urine, in the bladder, or in any of the adjacent organs. 

The causes relating to the central nervous system are in the main 
those of the other neuroses of childhood ; these are anemia, malnutrition, 
an inherited nervous constitution, or a condition of extreme nervousness 
or neurasthenia, the result of the child’s surroundings. In such cases 
incontinence is often associated with chorea, epilepsy, hysteria, headaches, 
neuralgia, and other nervous symptoms. In these conditions there may 
be not only an increased irritability of the nerve centres, but also of the 
peripheral nerves, accompanied by loss of tone of the vesical sphincter. 
A similar condition may exist with almost any form of acute illness, 
usually, however, being only temporary. : 

Incontinence may be caused either by a highly acid, concentrated urine 
where an insufficient amount of fluid is taken, or to the opposite condi- 
tion, where, owing to the drinking of a large quantity of water, often 
only a matter of habit, the amount of urine is very greatly increased and 
passed at frequent intervals. 

In the bladder itself, cystitis and vesical calculus, although infre- 
quent, should not be overlooked as possible causes. In a few cases, where 
incontinence has existed a long time, the bladder becomes so contracted 
that it will hold only an ounce or two of urine. This condition, although 
not the primary cause of enuresis, may be enough to continue it. 

Local irritation in the neighbouring organs may be due to adherent 
prepuce, balanitis, phimosis, or to a narrow meatus. All of these condi- 
tions are frequently associated with incontinence. Rectal irritation may 
be due to pinworms, anal fissure, or rectal polypus; and vaginal irrita- 
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tion to vulvo-vaginitis or adherent clitoris; but these are rarely the only 
cause. Often we have incontinence as the result of a combination of sey- 
eral causes, no one of which alone would have been sufficient to produce 
it. Thus, in a healthy child phimosis may give rise to no symptoms, while 
in one who is anemic or neurasthenic it may produce enough local irri- 
tation to cause incontinence. In many cases heredity seems to be a 
factor of some importance, parents often having suffered in their child- 
hood from the same condition; quite frequently two and sometimes even 
three children in the same family are affected. In many cases the con- 
dition seems to be mainly the result of habit, and in all cases habit is 
a potent factor in continuing the incontinence, sometimes after the orig- 
inal exciting cause has been removed. Frequently no adequate cause 
can be found. Both sexes are about equally liable to enuresis, and it 
may be seen in all ages up to puberty. 

Symptoms.—Enuresis may be nocturnal or diurnal, or both. Of 184 
cases, 73 were nocturnal, 9 diurnal, and 102 were both nocturnal and 
diurnal. Cases differ greatly in severity. Incontinence may be habitual, 
occurring every night, often several times during the night, and fre- 
- quently during the day; or it may be only occasional under the influence 
of some special exciting cause, where it continues a few days or weeks 
until the cause is removed. In a considerable number of cases, the condi- 
tion lasts from infancy until the sixth or seventh year. It may even con- 
tinue until puberty ; but it generally ceases at that period, unless its cause 
is mechanical, or depends upon some organic disease of the brain or cord. 
In ordinary enuresis there is never dribbling of the urine, but usually a 
contraction of the walls of the bladder follows almost immediately upon 
the desire before the patient can make his wants known or reach a con- 
venient place for micturition. At night the same thing may occur with- 
out wakening the child, the contraction being of purely reflex origin. 

Prognosis.—The condition is usually hopeless when it depends upon 
organic disease of the brain and cord; also in cases due to malformation, 
unless these are amenable to surgical treatment. In the ordinary cases 
seen, the prognosis depends upon the age of the child, the duration of the 
symptom, and the nature of the exciting cause. In children of from 
three to five years a cure can usually be accomplished with proper man- 
agement. Those who are older are much less amenable to treatment, 
especially if the condition has persisted since infancy; but if the incon- 
tinence has lasted only for a year or so, the outlook is much more encour- 
aging. When some cause can be discovered which can be removed, the 
prognosis is better than if none can be found. There are, however, some 
cases in which no other cause than habit can be discovered which resist 
all treatment, the condition finally ceasing spontaneously at or a little 
before puberty ; in very few does it continue beyond this period. 

Treatment.—The first indication is to remove the cause, where one 
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can be found. If there are preputial adhesions, they should be broken 
up and irritating smegma removed. If phimosis is present, it should be 
relieved by stretching or circumcision. A narrow meatus should be cut 
to proper dimensions. If stone in the bladder is suspected, as it should 
be when the incontinence is worse by day and accompanied by straining 
and painful spasm of the bladder, the patient should be sounded for stone. 
Pinworms in the rectum should receive the appropriate treatment by 
injections. While the local conditions mentioned should always be 
attended to, the fact remains that few cases are cured simply by reliey- 
ing them, except those due to vesical calculi. The explanation of this 
is that habit is so important a factor in keeping up incontinence where 
it has existed a long time. 

A concentrated urine of high acidity with deposits of uric acid, is an 
indication for alkalies and the free use of all fluids, especially water. 
On the other hand, when there is passed a large quantity of urine with 
low specific gravity, the amount of water and other fluids should be 
restricted. During the night, water should be forbidden and the amount 
given in the latter part of the day greatly reduced. In these cases the 
incontinence is often simply the result of the polyuria, which in turn 
depends upon polydipsia. 

To institute a proper general régime should be the next step in the 
treatment. Care should be taken to secure for the child a simple, natural 
life, preferably in the country. There should be no overtaxing of the 
nervous system at home or in school. Every cause of unnatural excite- 
ment should be avoided. arly hours and plenty of sleep must be insisted 
upon. Certain articles of diet are to be avoided, and coffee, tea, and beer 
should be absolutely prohibited. Sweets and all highly seasoned food 
should be very sparingly allowed, or not at all. Although it is believed 
by many that a diet into which meat enters largely is injurious, from 
personal experience I have not found the exclusion of meat to be of any 
advantage. The diet which succeeds best is a simple one composed of 
milk, vegetables, fruits, meats, and cereals. With most patients who have 
nocturnal incontinence, it is well to allow fluids freely during the early 
part of the day, but little or none after 3 or 4 P. M., a dry supper being 
given just before retiring. The child should be taught to hold his water as 
long as possible during the day, to accustom the bladder to full distention. 

Measures directed toward improving the general muscular and nervous 
tone are of the greatest importance, and they are required in most cases, 
excepting the very young children. It should be remembered that incon- 
tinence of urine is a neurosis, depending like most neuroses of childhood 
upon disturbed nutrition. Anemia, chlorosis, malnutrition, indigestion, 
and constipation should each receive careful attention. Any local con- 
dition, such as adenoid growths of the pharynx, which might serve to 
increase the general nervous irritability, should be removed. 
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The moral treatment of the case is important. One should work 
upon the child’s pride and use every possible means to strengthen his 
will. Punishments whether corporal or otherwise do little good, and 
with most children they are absolutely harmful. With children in whom 
incontinence is chiefly a matter of habit, I have often found rewards 
more efficacious than any other means of treatment. One should first 
find out what it is that the child desires most—a new doll, a bicycle, a 
pony—and allow him to have it if his bed is dry, taking it away if it is 
wet. A reward of five cents for every dry night sometimes works marvels. 

The measures described—removal of local causes, building up of the 
general health, institution of a proper régime, and mental and moral 
means—in a very considerable number of cases suffice for a cure. They 
generally constitute the most important part of the treatment, and their 
value is not sufficiently appreciated. Personally I have found these 
means more effective than the use of specific drugs. Drugs are useful as 
accessories, but alone seldom accomplish a cure. Of those employed bella- 
donna is certainly the most effective, but its administration should be 
continued for a long time. Atropine either in solution or in tablet form 
is the most convenient method of administration. For nocturnal in- 
continence, zo'55 of a grain for each year of the child’s age up to seven 
years, is a suitable initial dose. A child of five would thus be taking 
zpv of agrain. At first, a single dose should be given at bedtime; after 
a few days a second dose may be given three or four hours earher. To 
push the drug much further than this, causes much discomfort and is 
of doubtful advantage. After the condition is under control, the same 
dose should be continued for some time and then reduced, the atropine 
being given for at least two months in gradually diminishing doses after 
the incontinence has ceased. This is very important if the cure is to 
be permanent, as there is so strong a tendency in these cases to relapse. 

Strychnine may be added in cases not yielding to the atropine alone. 
It is particularly advantageous when there is diurnal as well as nocturnal 
incontinence, for under these conditions there is usually a lack of tone in 
the sphincter, as well as increased irritability in the mucous membrane 
of the bladder. The initial dose for a child of five years should be y4> 
of a grain twice daily; this may be gradually increased to #y of a grain 
three times a day; but there is rarely any advantage in pushing it fur- 
ther. Ergot is sometimes useful in conjunction with other drugs, but 
rarely gives relief when both strychnine and atropine have failed. Some 
obstinate cases are reported to have been relieved by faradism; the posi- 
tive pole is attached to a small electrode passed into the rectum and the 
negative pole applied over the bladder. The sitting should last for ten 
minutes and be repeated three times a week. My own experience with 
this method of treatment has been disappointing. If there is reason to 
suspect a contracted bladder, as when the incontinence has lasted for 
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years and the bladder will never hold more than an ounce or two of 
urine, cure is sometimes accomplished by daily distending the organ 
up to its normal capacity with warm water. 

Careful, intelligent, systefhatic training is a most valuable adjunct 
to all measures employed for the relief of this very annoying condition. 


VESICAL SPASM. 


This is quite a common condition, and often passes under the name 
of genital irritation. It is characterized by frequent, sometimes by diffi- 
cult and painful, micturition. It occurs in children of all ages, even in 
infants, but is especially frequent between the ages of two and five years. 
This symptom has already been referred to in connection with uric-acid 
infarctions in very young infants. 

The usual cause is the irritation of the bladder by a concentrated, 
highly acid urine. It often results from cold; it may accompany acute 
febrile processes, and is sometimes merely a symptom of nervous irrita- 
bility. The cause may thus be in the bladder or in the urine. It may be 
accompanied by enuresis, but usually occurs without it. It is sometimes 
symptomatic of disease in adjacent parts, as in the rectum or the pelvic 
peritoneum, or it may be associated with inflammation of the vulva or 
urethra. It is also one of the symptoms of vesical calculus. 

The symptoms of vesical spasm are local only. The child passes 
water very frequently, often several times an hour. The accompanying 
pain may be intense, not infrequently sufficient to cause the child to 
cry out. Often there is pain and severe vesical tenesmus with the pas- 
sage of only a few drops of urine at a time, but blood is not present. If 
the condition depends upon the character of the urine, or is only an 
expression of an extreme vesical irritability, the symptoms are generally 
of short duration, possibly a day or two. If it depends upon vesical 
calculus, it may be intermittent. If it is associated with disease of the 
adjacent pelvic viscera, it is inconstant, and may continue for a con- 
siderable period, depending upon the nature of the cause. 

The treatment, in the ordinary cases, consists in the administration 
of an abundance of water, with alkaline diuretics, and either belladonna 
or hyoscyamus. The following formula is one that I have usually found 
efficient : 


RB Tincture hyoscyami... ............ Pee tiete nase 3 ss. 
POLASSINCIELEALIS prctarstelelolereietote cet cieleretetel tt sis vie sieleis)sieielol-Jateisi> 3 
INC WED GIESUMIENS ga ccdcgaoobosen copcacdees GHduscuaDcodt Z ij 


M. Sig.: Half a teaspoonful in water every hour to a child of two years. 


If the cause is outside the bladder, it should receive appropriate 
treatment. 
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VESICAL CALCULI. 


The nucleus of a vesical calculus is usually a renal calculus which 
has passed the ureter, but has been prevented by its size from going 
farther. Stone in the bladder is extremely rare in infancy, probably 
owing to the fluid diet, but it is not infrequent in children from two 
to ten years of age. The most common variety of calculus at this time 
is the uric acid. The other forms, although occasionally seen, are all 
quite rare. 

The symptoms in children are somewhat different from those in 
adults, and the condition is often overlooked. There is frequently pain 
upon micturition, especially at the close of the act, which may be felt 
at the end of the penis or in the perineum. There may be a sudden 
stoppage in the flow of urine. The straining often leads to rectal tenes- 
mus and even to prolapse. This complication is so frequent that, in a 
case of persistent prolapse, stone should always be suspected. Incon- 
tinence of urine is a prominent, and often the principal symptom; in 
many cases it is noticed only during the day. The urinary changes are 
not generally marked; hematuria is rare, and mucus and pus are in- 
frequent and in small quantity. The genital irritation may lead to the 
habit of masturbation. A stone of any considerable size may often be 
felt by a bimanual examination, one finger being placed in the rectum 
and the other hand above the pubes. This is easier in males than in 
females, but it is not very trustworthy, and not conclusive when it gives 
a negative result. A positive diagnosis is made only by exploring the 
bladder with a sound. 

The treatment of calculus is purely surgical. In young children the 
suprapubic is now generally preferred by surgeons to the perineal opera- 
tion, if the calculus is too small to be easily removed by crushing. 


SECTION VII. 
DISEASES OF THE NERVOUS SYSTEM. 
CHAPTER I. 


INTRODUCTORY. 


The Weight of the Brain.—From ninety-eight observations made in 
the post-mortent room of the New York Infant Asylum, the following 
were the average weights noted : 


PAGEENECMMOMUDS seus ate crerere cocietio e's cette civics oni 21 oz. (602 grammes). 
PATESINEMIOMLDSesee seis soe te aioe cis aie eh ete 254 “ (712 oa): 
Ata welvesmonthsmtiicnneratitine ieee toes oreo 824 “ (916 ‘tees 
PAG HE WO ny CALS yrye ls arcee sce siete dawrs bog om bee Stan eyes 85 = =(990 Saas 


The fellowing are the figures given by Boyd and Schafer : * 


AGE. Males. Females. 
Ounces. | Grammes. | Ounces. | Grammes. 
PACH OT ilar GUUGOLIM) ec taccetele-c sae sve ols ciever ole oys 10 283 
Winclerithreeanonthssreccte onsicestorel tolerevee c's 174 493 16 451 
HH romaabhree GOusIX MONLMS 5 cryclkeiocrccteie sie. 21 602 20 560 
ISromsix bovtwelvie MOntIS iss :nte cea cin ner. 27 776 26 727 
GEO OMEHORLWOSYEATS > irs. chelscielciaele'sie = ere 33 941 30 848 
Iromstworto Our years... 1. sieletleleis cies oelere 39 1,095 35 990 
HIEOMMOULELONSC VEN) VCAlSs i: cleistersiaicleveresieicieisre 40 1,188 40 1,185 
From seven to fourteen years.............. 46 1,301 404 1,154 
From fourteen to twenty years............. 484 1,374 44 1,244 


At birth the weight of the brain to that of the body is nearly 1:8. 
During infancy and childhood the following is the ratio, according to 
Bischoff: during the first year, 1:6; the second year, 1:14; the third 
year, 1:18; at the fourteenth year, 1:15 to 1:25; in adults, 1:43. 

The Spinal Cord.—The weight of the cord to the weight of the body 
at birth is 1:500; in adult life it is 1:1500. According to Kdlliker, the 
spinal cord and the vertebral column are the same length until the end of 
the third month of foetal life, there being at this time no cauda equina. 
At the ninth month the lower end of the cord is opposite the third lum- 
bar vertebra; in the adult it is opposite the first. 


* Quoted by Sachs. 
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Some Peculiarities in the Diseases of the Nervous System in Infancy 
and Childhood.*—The relatively large size, the rapid growth, and the im- 
maturity of the brain and cord during early life, explain much that is 
peculiar in the nervous diseases of this period. 

At this time, apparently trivial causes are enough to produce quite pro- 
found nervous impressions, because of the instability of the nervous centres 
and the greater irritability of the motor, sensory, and vaso-motor nerves. 
These are conditions which are very much increased by all disturbances of 
nutrition. These disturbances may be manifold in character, but they lie 
at the root of very many of the neuroses of early life,—e. g., extreme nervous- 
ness, disorders of sleep, stuttering, chorea, incontinence of urine, tetany, 
and convulsions. The great liability to convulsions depends not only 
upon the greater irritability of the peripheral nerves, but on the instability 
of the nervous centres and the lack of inhibition over the motor ganglion 
cells of the spinal cord. The nervous centres are more easily exhausted 
than later in life. Prolonged or continuous overstrain from any cause 
whatsoever, frequently leads to headache and chorea, and sometimes even 
to epilepsy and insanity. 

Another peculiarity is the serious consequences which often follow 
reflex irritation, although this is rarely the only factor in the case. 
Conditions which in adult life produce almost no effect may in infancy 
be the cause of most alarming symptoms. As a few examples may be 
cited, reflex symptoms due to phimosis or intestinal worms, convulsions 
from disturbances of digestion, nervous symptoms due to eye-strain, or to 
adenoid growths of the pharynx. In the production of some of these, 
especially attacks of convulsions, there are several factors, such as the 
great irritability of the peripheral nerves, the instability of the nervous 
centres—often a result of disturbed nutrition, as in rickets—and the lack 
of inhibitory action of the cortex of the brain. 

As a third point of importance may be mentioned the grave permanent 
results which often follow relatively small organic lesions. A good illus- 
tration is seen in the lesions which produce cerebral birth-palsy. Here 
the damage is only in small part the immediate effect of the hemorrhage, 
for this often is not great, but it is the interference with the development 
of certain parts of the cortex that makes this condition so serious. 

From what has been said, it follows that the hygiene of the nervous 
system is of the utmost importance in infancy and childhood. It is 
essential for the healthy development of the nervous system that all 
stimulants should be avoided,—not only tea, coffee, and alcohol, but 
undue and unnatural excitement, the effect of which in infancy is almost 
as serious. A normal development can take place only in the midst of 


¥ 


* See Rachford; Some Physiological Factors in the Neuroses of Childhood. Cin- 
cinnati, 1895. 
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quiet and peaceful surroundings, with plenty of time for rest and sleep. 
The conditions of modern life, especially in cities, are such that these 
laws are almost invariably violated, and the consequences of this are seen 
in the marked and steady increase in nervous diseases among children. 


CHAPTER. IT. 
GENERAL AND FUNCTIONAL NERVOUS DISEASES. 


CONVULSIONS. 


UNDER this head are included attacks of acute transient nervous dis- 
turbance, characterized by involuntary rhythmical spasm of the muscles, - 
either of the face, trunk, or extremities, or all of them, usually accom- 
panied by loss of consciousness. They may be regarded as “ motor dis- 
charges” from the cortex of the brain. 

Etiology.—The principal predisposing causes are infancy, conditions 
affecting the nutrition of the brain, and hereditary influences. Of all these 
factors, the most important one is the instability of the nerve centres which 
is characteristic of infancy and is associated with the non-development of 
the voluntary centres of the cortex. The brain grows more during the 
first year than in all later life, and this rapidity of growth is in itself an 
important predisposing cause of functional derangement. After infancy, 
attacks of convulsions are much less frequent, and after seven years they 
are relatively rare. While convulsions occasionally occur in children pre- 
viously healthy, the majority of attacks are in those in whom there is at 
least some disturbance of the nutrition of the brain,—the cerebral insta- 
bility of infancy being greatly exaggerated by such nutritive disorders. The 
most frequent one is rickets, which may be regarded as altogether the most 
important predisposing cause of infantile convulsions. They are often 
one of the earliest symptoms of that disease, and where convulsions occur 
in infancy without evident cause, rickets should always be looked for. 
Any disturbance of nutrition may predispose to convulsions, such as ex- 
haustion, anemia, malnutrition, syphilis, and debility resulting from any 
acute disease, especially those of the digestive tract. Children who in- 
herit from their parents a peculiarly nervous temperament are more liable 
to convulsions than are others. This predisposition is often seen in sev- 
eral members of the same family. Females are rather more frequently 
affected than males. 

The exciting causes include a wide variety of pathological conditions, 
among which disturbances of digestion take the first place. Where the 
susceptibility is very great, the exciting cause may be a trivial one. These 
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causes may be grouped under three general heads: (1) direct irritation of 
the cortex of the brain; (2) reflex irritation ; (3) toxic influences. 

Under the head of direct irritation may be included all convulsions 
occurring with the various forms of cerebral disease ; the most frequent are 
meningitis, meningeal or cerebral hemorrhage, tumour, abscess, hydro- 
cephalus, embolism, and thrombosis. As examples of reflex irritation 
may be classed the convulsions following severe injuries, like compound 
fractures or burns, renal or intestinal colic, retention of urine, phimosis, a 
foreign body in the ear, or intestinal strangulation. A case has been re- 
lated to me in which the application of cold to the skin repeatedly induced 
convulsions. Other conditions classed under this head are dentition and 
worms, but both must be regarded as exceedingly rare causes of convul- 
sions. The exciting cause is very frequently the presence in the stomach 
or intestines of undigested food; such attacks are sometimes ascribed 
to reflex irritation, but the majority are better regarded as toxic. Acute 
and chronic indigestion are to be ranked among the most frequent 
causes of convulsions, both in infants and older children. In either 
there may be but one attack, or attacks may recur at intervals of a 
few months with a repetition of the cause. Of toxic origin may be 
considered not only the convulsions resulting from conditions like 
uremia and asphyxia, but also those which occur at the onset or in the 
course of various infectious diseases, sometimes classed as febrile con- 
vulsions. They are very frequent at the onset of certain diseases, particu- 
larly pneumonia, scarlet fever, malaria, acute indigestion, and gastro-enteric 
intoxication; less frequently measles, typhoid fever, ileo-colitis, and 
diphtheria. In these cases the convulsions seem due partly to the in- 
tensity of the poison and partly to the suddenness with which it affects 
the nervous system. Convulsions occurring late in the course of many 
diseases may be due to toxic influences, especially when associated with 
exhaustion of the nerve centres, from the prolonged disturbances of 
nutrition accompanying the febrile condition. 

In pertussis, which of all infectious diseases is the one in which con- 
vulsions are most frequent, several factors may be present: asphyxia 
due to a severe paroxysm, cerebral congestion or hemorrhage resulting 
-from such a paroxysm, or simply from the peculiar susceptibility of the 
patient brought about by the disease itself. ; 

Convulsions may be associated with enlargement of the thymus gland. 
I have seen several fatal cases of convulsions where there was found at 
autopsy great enlargement of the thymus, which weighed from one to 
one and a half ounces. Some of these infants were previously healthy ; 
some were rachitic. The similarity of all these cases indicated that the 
convulsions were in some way due to the enlarged thymus, possibly from 
pressure either upon the lungs, the large vessels, or the pneumogastric 
nerves, or in some other way, not yet understood. 
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There are some cases of convulsions for which no cause can be dis- 
covered even at autopsy, and for the present we must be content to class 
them as idiopathic. One attack of convulsions renders the patient more 
liable to a second, and wheres there have been several, they occur from 
causes which are less and less marked. 

Pathology.—The “nervous discharge’? which occurs in an attack of 
convulsions differs in no essential particulars from that of ordinary epi- 
lepsy. In the latter disease there is seen a tendency to recurrence with 
greater or less frequency, until the discharge may take place from very 
slight causes. 

The part of the brain most intimately concerned in the production of 
convulsions is the cortex. Such attacks may be regarded as involuntary 
discharges of nerve force from the cortical motor centres, which result 
from direct irritation of these parts by disease ; or from an irritation aris- 
ing in some other part of the brain, as from the vaso-motor centres of 
the medulla; or from a reflex irritation in a distant part of the body. 
Convulsions may depend upon the fact that while nerve cells may be able 
to generate nerve force they can not control its discharge, as in the con- 
vulsions of rickets. An important element in the convulsions of infancy, 
according to Hughlings Jackson, is the lack of development of the higher 
cerebral functions, in consequence of which they do not exert the control- 
ling influence over the discharge of nerve force which they do in later life. 

The condition of the brain in the beginning of an attack of convul- 
sions is one of anemia; this is shortly followed by venous hyperemia 
which may be very intense. In infants who die during convulsions the 
brain and its meninges are usually found intensely congested. They may 
be the seat of punctate hemorrhages, and sometimes of more extensive 
ones. The lungs are also deeply congested, and the right heart is generally 
distended with dark clots. The other lesions found are accidental. 

Symptoms.—In some cases prodromal symptoms are present, such as 
extreme restlessness, irritability, slight twitchings of the muscles of the 
face, hands, feet, or eyelids. More frequently, however, the attack comes 
quite suddenly with but momentary warning. Usually the first thing 
noticed is that the face is pale, the eyes fixed, sometimes rolled up in 
their orbits; in a moment or two convulsive twitchings begin in the 
muscles of the eye or face, or in one of the extremities, which usually 
rapidly extend until all parts of the body participate. In most cases the © 
convulsions become general, but they may, however, remain unilateral 
even when not due to a local cause,—a point which is often forgotten. 
The contraction of the facial muscles causes a succession of grimaces; the 
neck is thrown back; the hands are clenched; the thumbs buried in the 
palms; and a quick spasmodic contraction of the extremities occurs. 
There may be some frothing at the mouth, and in all true convulsions 
there is loss of consciousness. Respiration is feeble, shallow, and may be 
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spasmodic. The pulse is weak; it may be slow or rapid; often it is irreg- 
ular. The forehead is covered with cold perspiration. The face is first 
pale, then becomes slightly blue, especially about the lips. Unnatural 
rattling sounds may be produced in the larynx. The bladder and rec- 
tum may be evacuated. The convulsive movements consist in an alter- 
nation of flexion and extension occurring rhythmically. All varieties 
of tonic and clonic spasm may be seen, and in all degrees of severity. 
The contractions of the two sides of the body are usually synchronous. 
After a variable time, from a few moments to half an hour, the convulsive 
movements are gradually less frequent, and finally cease altogether, usually 
leaving the patient in a condition of stupor. They may recur after a 
short time or there may be but one attack. A period of general relaxa- 
tion usually follows the convulsive seizures, frequently accompanied by 
marked evidences of prostration. Transient paralysis, apparently due to 
exhaustion of the nerve centres, is not an uncommon sequel. 

Death may take place from a single attack; this, however, is rare ex- 
cept in very young infants, especially those who are rachitic. There may 
‘be no sequel to the convulsions if the cause is a temporary one, or they 
may produce some serious brain lesion, particularly meningeal hemor- 
rhage. Death from convulsions is generally due to asphyxia, or to exhaus- 
tion from the rapidly recurring attacks. Many cases recover in which 
the children for several minutes had the appearance of being moribund. 

One attack of convulsions is very apt to be followed by others; for 
the occurrence of the first one usually reveals a peculiar susceptibility 
of the nervous system, and each succeeding attack comes from a less 
powerful exciting cause than the previous one. The longer the interval 
which has passed, the less likely is there to be a repetition, especially if 
the child has passed its third year. The number of attacks may be very 
great. In a case under the care of Dr. A. M. Thomas and myself in 
1896, an infant during the latter part of its second year had during six 
months over thirty-five hundred distinct attacks of convulsions. For a 
considerable period they reached the almost incredible number of eighty 
a day, and yet the mental condition of the child in the interval was ap- 
parently normal.* 

Diagnosis.—There can rarely be any difficulty in recognising an at- 
tack of convulsions. The difficulty consists in determining with which 
of the many possible exciting causes we have to do in the case before us. 
Is it epilepsy? Does it depend upon cerebral disease? Does it mark the 
onset of some other acute disease? Is it reflex, and if so to what is it 


* The microscopical examination of the brain showed only degenerative changes 
in the nerve cells of the cortex in the motor area and an increase in the neuroglia. 
These changes existed over quite an extensive area, and were more marked upon 
one side, ‘ 
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due? To answer these questions a careful history must be obtained, and 
all the circumstances surrounding the patient, the character of the convul- 
sions, and all the other symptoms present must be taken into consideration. 

In infancy, epilepsy is certainly the least probable diagnosis. In older 
children the most important points indicating that disease are: the pres- 
ence of some of the stigmata of degeneration, a history of previous attacks, 
a distinct aura preceding the seizure, or a sudden onset with a cry or 
fall, biting of the tongue, a tonic spasm preceding the clonic, and, finally, 
perfect recovery in the course of a few hours after the attack. Convul- 
sions which come on with high fever, even though a patient may have 
repeated attacks, are seldom epileptic. However, in some cases only pro- 
longed observation can enable one to decide positively whether or not 
epilepsy is present. 

Convulsions occurring in brain disease, except acute meningitis, are 
not as a rule aecompanied by any marked rise in temperature. Focal 
symptoms are often present, such as localized paralysis or rigidity, 
changes in the pupils, and strabismus. The convulsive movements are fre- 
' quently limited to one side of the body. It should, however, be borne in 
mind that unilateral convulsions, even when repeated, do not always mean 
a local lesion, as I have seen proved by autopsy more than once. In 
hemorrhage or meningitis, convulsions are likely soon to recur. In tu- 
mour they. may recur after a longer interval. 

Convulsions may be thought to indicate the onset of some acute dis- 
ease when they occur in a child over two years old, and when they come 
on suddenly or with only slight premonition in a child previously well; 
but the most important point is that they are accompanied by a high tem- 
perature,—104° to 106° F. Acute meningitis is the only other condition 
likely to produce these symptoms. Whether the convulsions mark the 
onset of lobar pneumonia, scarlet fever, malaria, or some other disease, 
can be determined only by carefully watching the patient’s symptoms for 
twenty-four or thirty-six hours. 

In convulsions depending upon some disorder of the alimentary tract, 
one may get a history of chronic constipation or improper feeding, and 
in ‘nursing infants sometimes of passion or intoxication in the wet- 
nurse. Convulsions are so frequently due to digestive derangements 
that the condition of these organs should be one of the first things to be 
looked into. 

Examination of the urine should never be omitted in any case of con- 
vulsions of doubtful origin, even where no dropsy is present. This, both 
in infants and older children, is too often overlooked. Asphyxia may be 
suspected in the case of convulsions occurring in the newly born, late in 
pneumonia, in some cases of pertussis, in spasmodic or membranous lar- 
yngitis, or in laryngismus stridulus. Dentition and worms should be con- 
sidered among the least probable, never as the most probable, causes of 
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reflex irritation, and should not be so accepted without positive evidence. 
Worms are so rare in infancy that at this period they may be practically 
ignored. Dentition seldom, if ever, causes convulsions except in patients 
who are markedly rachitic. In all cases of.convulsions of doubtful or 
obscure origin occurring in infants, rickets should be suspected as the 
underlying cause, and the child carefully examined for other evidences 
of that disease. : 

Prognosis.—T'his depends upon the age of the patient and the cause 
of the convulsions. Idiopathic or reflex convulsions are rarely dangerous 
to life except in very young or in rachitic infants. Convulsions associated 
with enlarged thymus are often fatal. Convulsions occurring at the onset 
of acute febrile diseases are seldom fatal, and not often serious; they may 
not even indicate an unusually severe type of the disease. Especially fatal 
are the convulsions of pertussis and of asphyxia when they occur late in 
any form of laryngeal or pulmonary disease. In nephritis, while always 
serious, convulsions are by no means invariably fatal. The conditions 
during an attack which should lead one to make a bad prognosis are when 
the convulsions are prolonged or recur frequently; also the presence of 
very great prostration, a feeble pulse with cyanosis, or deep stupor. 

In the prognosis one must take into account not only the immediate 
result of the attack, but its possible outcome. Except where convulsions 
mark the beginning of epilepsy, they are much less serious than they are 
generally supposed to be by the laity. In a highly nervous or susceptible 
child a convulsion may often mean no more than does an attack of severe 
migraine in an older person. Such are undoubtedly most of the attacks 
seen in practice. Permanent injury to the brain, simply as a result of 
an attack, although possible, is still rare. But when convulsions are re- 
peated the development of epilepsy is to be feared. There is little doubt 
that some cases of epilepsy have their origin in attacks of convulsions, 
which in the beginning were the result simply of digestive derangements ; 
by a constant repetition of the exciting cause the convulsive habit finally 
becomes established. This possibility is therefore to be borne in mind in 
all cases where children have had several convulsions, although it is un-— 
usual that this result is seen. The farther apart the attacks are and the 
more definite the exciting cause, the less likely is this to be the case. 

Treatment.—Summoned to a child in convulsions, a physician should 
go at once and remain until the attack has subsided. He should take 
with him chloroform, a hypodermic syringe with morphine, a soft cath- 
eter or rectal tube, and a solution of chloral. In order to treat convul- 
sions intelligently one must have in mind the prominent pathological 
conditions. ‘These are acute cerebral hyperemia, a more or less severe 
asphyxia with pulmonary congestion, an overtaxed right heart, and in 
fact a tendency to congestion of all the internal organs. The nervous 
centres are in a condition of such unnatural excitability that the slight- 
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est irritation may bring on convulsive movements when they have tempo- 
rarily subsided. The patient should therefore be kept sperfectly quiet, 
and every unnecessary disturbance avoided. Cold should be applied to 
the head—best by means of an“ice cap or cold cloths—and dry heat and 
counter-irritation to the surface of the body and extremities. The time- 
honoured mustard bath causes so much disturbance of the patient that it 
can usually be dispensed with and the mustard pack (page 54) substituted. 
The feet may be placed in mustard water while the child lies in its crib. 
The mustard pack and footbath should be continued until the skin is well 
reddened. The degree to which counter-irritation of the skin should be 
carried will depend upon the condition of the pulse and the cyanosis. 

Tn controlling convulsions the three remedies which may be depended 
upon are the inhalation of chloroform, morphine hypodermically, and 
chloral. Chloroform is undoubtedly the most reliable remedy for an 
immediate effect; and should be used even in the youngest infant. At 
the same time that it is being administered, chloral should be given 
per rectum. The initial dose should be, at six months, four grains; at 
one year, six grains; at two years, eight grains, dissolved in one ounce 
of warm milk. It should be injected high into the bowel through a 
catheter, and prevented from escaping by pressing the buttocks together. 
It may be repeated in an hour if necessary. The effect of the drug is 
generally obtained in twenty minutes. If, in spite of the chloral, the 
convulsions show a marked tendency to continue as soon as the chloro- 
form is withdrawn, or if the enema of chloral has been expelled, morphine 
should be given hypodermically. Where the heart’s action is weak, this 
is probably the best of all remedies. Objections are urged against it only 
by those who have had no experience with its use. ‘To a well-grown child 
two years old, ~; of a grain may be given; one year old, »; of a grain; 
six months old, 7g of a grain. This dose may be repeated in half an 
hour if no effect is seen. The tolerance of opium in cases of convulsions 
is very marked, and sometimes double the doses mentioned may be re- 
quired. The only other agent of much value is oxygen. I have seen con- 
vulsions which continued in spite of all other means, yield immediately 
to oxygen. This is most likely to be valuable in cases of convulsions due 
to asphyxia. 

When once under control, the recurrence of the convulsions may be 
prevented by keeping the patient for two or three days under the influ- 
ence of chloral with bromide of sodium, the amount of chloral being 
gradually reduced. If it is badly borne by the stomach and not easily re- 
tained by the rectum, either antipyrine or phenacetine may be used with 
the bromide. Where there is a strong tendency to recurrence of the con- 
vulsions, urethan is sometimes even more efficient than chloral. It may 
be given in the same or in slightly larger doses. 

As soon as the convulsions have ceased, the cause should be sought 
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-and treated. In infancy it is wise in every case to irrigate the colon 
thoroughly with warm water, to remove any possible source of irritation. 
If there is reason to suspect the presence of undigested food in the 
stomach, this may be washed out. Much more frequently it is in the 
intestines, and free purgation by calomel is advisable. If there is high 
temperature, this should be reduced by the cold bath or pack. Secondary 
attacks are to be prevented by careful feeding, by improving the general 
nutrition by means of fresh air, iron, cod-liver oil, and phosphorus. The 
last two are especially valuable in cases due to rickets. 


EPILEPSY. 


Epilepsy may be defined as a disease in which there is an established 
disposition to convulsions of a certain type, with loss of consciousness, 
which have recurred until a habit of convulsions has become fixed. 

A distinction must be made between cases of so-called “ idiopathic ” 
epilepsy and those which are secondary to a definite lesion of the brain, 
such as tumour, sclerosis, or abscess. Convulsions of the latter character 
are designated as “symptomatic ” epilepsy, and are discussed in connec- 
tion with the various diseases in which they occur. The nature of the 
attack may, however, be identical in both varieties, and may not differ 
from an ordinary attack of convulsions or eclampsia. 

The proportion of idiopathic cases in children is not so large as was 
formerly supposed ; many of these have been shown to depend upon lesions 
once overlooked, particularly mild infantile cerebral paralyses. 

Etiology.—From a consideration of 1,450 cases of epilepsy, Gowers 
states that 12 per cent begin in the first three years of life, and 46 per cent 
between ten and twenty years. The greatest tendency to the development 
of the disease is shown about the time of puberty. Females are rather 
more lable to be affected than males, although the difference in sex is 
slight. Heredity plays an important réle in the production of the dis- 
ease. In one-third of the cases, according to Gowers, there is a family 
history either of epilepsy or insanity. All hereditary nervous diseases 
predispose to epilepsy, but it is a question whether other hereditary dis- 
eases have any special influence. 

Not very infrequently epilepsy may be traced to convulsions occurring 
during infancy. In what proportion of the cases this is true it is impos- 
sible to state with accuracy. Infantile convulsions are very common, and 
usually the cause which produces them is a transient one. The proportion 
of such cases which develop epilepsy later in life is certainly small. One 
frequently meets with children from two to five years old who have occa- 
sional attacks of convulsions, often from apparently trivial causes. In 
my experience, the great majority of these also recover completely with 
proper treatment ; a very few become epileptic. Given a strong predispo- 
sition to epilepsy, it is easy to see how convulsions early in life so often 


EPILEPSY. 709 


associated with rickets may have been the first of the epileptic series. 
The first seizure is sometimes traceable to fright, great excitement, 
heat-stroke, or blows or falls upon the head even without any gross 
lesion. It may follow any ofthe acute diseases of childhood, particu- 
larly scarlet fever, rarely measles or typhoid. In none of these, however, 
is it often seen. As reflex causes may be mentioned intestinal worms, 
phimosis, adenoid vegetations of the pharynx, delayed or difficult men- 
struation, and masturbation. Most of these are rare causes, but they may 
be sufficient to produce the disease where a strong predisposition exists. 
Syphilis may be the cause of epilepsy even when there is no local disease 
of the brain. 

Among the most important factors in producing a paroxysm, is in- 
testinal putrefaction associated with chronic constipation and chronic 
intestinal indigestion. This subject has been investigated with great 
care by Herter and Smith,* who studied 238 specimens of urine from 31 
epileptics. In 72 per cent of their observations there was unmistakable 
evidence of excessive intestinal putrefaction, as shown by the presence 
of ethereal sulphates in the urine in large amount, just before the occur- 
rence of the paroxysm. The inference seems warranted that this intestinal 
condition was closely connected with the epileptic seizures. The state- 
ment of Haig, that there is an excessive elimination of uric acid preceding 
the paroxysm, was not borne out by the observations of Herter and Smith. 
The association of intestinal putrefaction with seizures of epilepsy is very 
important as furnishing a clew to the management of many of these 
cases. I believe it to be one of the most important etiological factors in 
cases occurring in children, particularly as an exciting cause of the first 
attacks. 

Pathology.—It is not within the scope of this work to discuss the 
various theories which have been advanced. ‘The following are the con- 
clusions reached by Gowers: t 

“The muscular spasm is to be regarded as the result of the sudden 
overaction (discharge) of nerve cells, the violent liberation of nerve force, 
‘and the sensations which the patient experiences before losing conscious- 
ness' must be due directly or indirectly to the same cause. The disease 
which excites convulsions is most frequently at the cortex, and when 
organic disease causes convulsions that begin locally, the disease is almost 
invariably at the cortex. In idiopathic epilepsy the convulsions some- 
times begin in this way, and this suggests very strongly that in such cases 
the change occurs in the cortex. Epilepsy must then be regarded as a 
disease of the gray matter, most frequently of the gray matter of the 
cortex.” 


* New York Medical Journal, August and September, 1892. 
t Diseases of the Nervous System, American ed. 1888, p. 1098, 
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While there is pretty general agreement that the seat of the morbid 
changes in true epilepsy are in the cortex, but little is yet definitely 
known as to the nature of these changes. Van Gieson has published * 
some very careful observations made upon portions of the cortex removed 
at surgical operations from two epileptic patients. In one of these the 
disease was primarily due to a foreign body; in the other, to an old cica- 
trix. The conditions found represent the earlier changes of the disease, 
and were essentially the same in both cases. There were degenerative 
changes in certain of the ganglion cells, which in places had resulted in 
almost complete dissolution of these cells. In addition there was a distinct 
hyperplasia of the neuroglia tissue. Diffuse neuroglia sclerosis starting 
from the focus of disease has been reported by certain French writers— 
Marie, Féré, and Chaslin. 

Symptoms.—T'wo distinct types of epileptic seizures are met with: the 
major attacks, or grand mal, in which there are severe convulsions lasting 
from two to ten minutes, with loss of consciousness, etc.; and minor 
attacks, or petit mal, in which the convulsive movements are slight and 
may be absent, and in which the loss of consciousness is often but mo- 
mentary. Between these two extremes all gradations are seen. 

Grand mal.—The onset may be sudden, without premonition, or it 
may be preceded by certain prodromal symptoms known as the aura. 
The aura may be motor, such as a local spasm of the hand, face, or leg; or 
sensory, such as numbness and tingling in any part of the body, or some 
abnormal sensation rising gradually to the head, at which time loss of 
consciousness occurs. ‘The variety of sensations described by patients as 
indicating an attack is endless. There may bea sensation in one finger, 
in the face, tongue, eye, or in any part of the body; or the warning may 
be of a general character, like a tremor or a shivering sensation, or a feeling 
of faintness. There has also been described a visceral or pneumogastric 
aura, in which there is epigastric pain, sometimes nausea, and a sensation 
of a ball in the throat; or there may be palpitation, or cardiac distress. 
There may be general giddiness or vertigo, or a sensation of fulness in 
the head; or feelings of strangeness, or a dreamy, dazed condition ; and, 
finally, the aura may have reference to any of the special senses, most 
frequently to sight. Sparks may appear before the eyes, or flashes of light 
or colour, or strange objects may be seen; or there may be a momentary 
loss of hearing; or strange sounds may be heard. In most cases the aura 
is peculiar to the individual, whose attacks are likely to be preceded by 
the same symptoms. 

At the beginning of the seizure the face becomes pale, the pupils 
widely dilated, the eyes rolled up in their orbits and fixed. Speedily there 
is loss of consciousness. Simultaneously with these symptoms, or imme- 


* New York Medical Record, April 24, 1893. 
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diately following them, there occurs a violent tonic muscular spasm to 
which are due the characteristic symptoms of the early part of the seiz- 
ure—viz., the fall, ery, biting of the tongue, cyanosis, and evacuation of 
the bladder or rectum. The fall is forcible, violent; in fact, the patient is 
precipitated usually forward, and frequently suffers injury, never sinking 
down as in a faint. The head is often strongly rotated to one side. The 
position of the hands is often that assumed in tetany. The cry is a hoarse, 
inarticulate sound, not very loud, and is due to forcible expiration, owing 
to spasm of the muscles of respiration with the glottis partially closed. 
The cyanosis is the result of tonic spasm of the muscles of respiration ; it 
may be quite intense, so that the face is livid, bloated, and the features 
distorted. The spasm of the muscles of mastication causes the biting of 
the tongue. Evacuation of the bladder and rectum may result from con- 
traction of their walls, or from spasm of the abdominal muscles. The vio- 
lence of the mus¢ular spasm in this stage may be very great; it has caused 
fracture of bones, rupture of muscles, and even dislocation of joints. 

The stage of tonic spasm may be only momentary, the patient passing 
almost at once into the stage of clonic convulsions. The usual duration 
is from ten seconds to half a minute. In the stage of clonic spasm which 
follows, the symptoms are those of an ordinary attack of convulsions. 
The muscular contractions are violent, and there is often frothing at the 
mouth. Gradually the muscles of respiration relax, air enters the lungs, 
and the cyanosis passes off. After the clonic spasm has continued for a 
variable time—from two or three minutes to half an hour—the muscular 
contractions become less and less frequent, and finally cease altogether. 
In a few minutes the patient may regain consciousness, look vacantly 
around, and in a dazed way perhaps ask what has happened, he being com- 
pletely oblivious to all that has occurred. More frequently, however, he 
passes at once into a deep sleep, which continues for an hour or more, 
but from which he can be aroused. From this he usually wakens with a 
severe headache, which may continue for several hours. After this he often 
feels better than for several days preceding the attack. During the seizure 
the temperature may be elevated one or two degrees, but rarely more. 
The attack may be followed by a slight temporary paresis, or aphasia, 
hysterical phenomena, vomiting, and intense hunger, In very rare cases 
the urine may contain a trace of sugar. 

Petit mal.—The minor attacks of epilepsy may present a very great 
variety of symptoms, and at times it is almost impossible to decide that 
these are epileptic, except from their periodical occurrence. They pass 
under the names of “spells,” “attacks of dizziness,” “ fainting turns,” etc. 
The most striking thing which stamps them as epileptic is the loss of con- 
sciousness, and this may be of short duration, sometimes only momentary, 
and so pass unnoticed. In some cases it is absent altogether. There is 
no fall, but there may be a slight dropping of the head, a fixed stare for a 
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moment or two, and that is all. This may or may not be preceded by an 
aura. After such a mild attack the patient’s mind may be somewhat 
confused, and he may do or say strange things. All sorts of curious acts 
have been performed in an automatic way by patients in the condition 
which follows an attack of epilepsy, which may perhaps be regarded as 
part of the attack. In rare instances even acts of violence may be done. 

The mental condition of epileptics.—In this connection a careful dis- 
tinction must be made between cases in which epilepsy is secondary to 
some organic brain disease, such as infantile cerebral palsy, which may 
itself be a cause of mental impairment, and the mental disturbances seen 
in cases of idiopathic epilepsy. The children who are the subjects of the 
latter disease, and who are perfectly normal mentally, are certainly few. 
All degrees of disturbance may be seen, from those who are simply dull, 
apathetic, backward in development, and uncontrollable in temper, to 
those who are melancholic, idiotic, and even maniacal. The earlier in 
childhood epilepsy develops, the greater is usually the mental disturbance 
seen, because of the effect of the seizures upon the brain during its period 
of active growth. Speech and all mental development may be greatly re- 
tarded. The more frequent and more severe are the attacks, the more 
marked are the mental symptoms present. 

Symptomatic epilepsy.—This occurs most frequently in children as a 
sequel of cerebral palsy, usually with hemiplegia, and it may follow either 
the congenital or acquired form. Epilepsy may come on at any time after 
the onset of the paralysis—from a few months to five or six years. At 
first the attacks may be separated by long intervals, but they gradually 
become more frequent as time passes. The convulsions in post-hemiplegic 
epilepsy begin, as a rule, on the paralyzed side, and for a long time they 
may be confined to that side; but later they may become general, in which 
cases they are indistinguishable from attacks of idiopathic epilepsy. Se- 
vere seizures are more likely to be seen than are the mild ones. 

Course of the disease—This is extremely irregular. In most cases 
seizures at first occur at long intervals, of perhaps a year, but later they 
become more and more frequent. Hither the mild or the severe attacks 
may be first seen, and may remain throughout as the only type present, or 
they may be associated in the same case. There are most frequently seen, 
occasional major attacks with a large number of minor ones. The inter- 
val between the epileptic seizures in most cases is from two to four weeks, 
although they may be of daily occurrence. Sometimes three or four 
seizures will follow one another closely, and then there will occur a long 
interval of immunity. The seizures may come on either during sleep or 
in the waking hours, and in some cases for a long time they may occur 
_only in sleep. Such cases present peculiar difficulties in diagnosis, and 
are often long unrecognised as epileptic. The general health of patients 
may be quite normal. 
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Death rarely, if ever, results from epilepsy, except from some acci- 
dent at the time of the seizures, or from the condition known as the 
status epilepticus; in this the attacks come on with great frequency and 
severity, the patient at times passing rapidly from one convulsion into 
another, the temperature rising to 105° or 106° F., and death occurring 
either from exhaustion, owing to the severity of the convulsions, or from 
coma. 

Diagnosis.—In most cases there is little difficulty in recognising the 
major attacks when they occur by day. Nocturnal attacks may be diag- 
nosticated by the cry, the biting of the tongue, blood upon the pillow, 
sub-conjunctival extravasation, evacuation of the bladder or rectum, and 
the severe headache. Minor attacks preSent the greatest difficulties, and 
a positive diagnosis is often impossible until the patient has been watched 
for a long time. The most important points to be noted are sudden 
pallor, dilatation of the pupils, temporary loss of consciousness, or sim- 
ply mental confusion, and sometimes the evacuation of the bladder. 
The duration of the attack is shorter than is usual in an ordinary faint. 
The difficulty of distinguishing epilepsy from hysteria rarely occurs in 
childhood. 

It is not always possible to distinguish between secondary or symp- 
tomatic epilepsy and the idiopathic or hereditary form, particularly if the 
case comes under observation late in the course of the disease. The points 
which go to establish the first form are: that the convulsive movements are 
partial, or limited to one side; that when they are general, they always 
begin in the same part of the body; or that there is a history of partial or 
unilateral attacks for some time before the occurrence of any general 
convulsions. It is important in all cases to examine the patient care- 
fully for signs of an old hemiplegia, the symptoms of which may be so 
slight as to be readily overlooked. A marked increase in the reflexes of 
one side is, according to Sachs, quite as conclusive evidence as a distinct 
weakness of the arm or leg. In idiopathic epilepsy some of the stigmata 
of degeneration are usually present. .The sudden development of epi- 
leptic seizures in a child previously healthy, and in whom there is no 
hereditary history of the disease, should always arouse the suspicion of 
organic brain disease, especially tumour; and if there are besides, severe 
headache, vomiting, and optic neuritis, the existence of tumour is reason- 
ably certain. 

Prognosis.—The danger to life in epilepsy is very slight. Death is 
generally due to some accident, particularly drowning, at the time of a 
seizure. The tendency to spontaneous cessation of the attacks is small, 
while the tendency to recurrence is very great. 

The prognosis in any given case depends upon the cause of the disease 
and the duration of the symptoms. Where the cause can be removed, 
and where the symptoms have lasted less than a year, the prospects of per- 
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manent cure are fairly good. This is particularly true of cases in which 
the epilepsy clearly depends upon gross errors in diet, with chronic intes- 
tinal indigestion. In such cases, if the patient can be placed under proper 
control and dietetic measures well carried out, the development of chronic 
epilepsy can be arrested in a considerable number of cases. If, on the 
contrary, the hereditary tendency to the disease is marked, if the epileptic 
' seizures have developed apart from any adequate exciting cause, and if 
they have continued untreated or in spite of treatment for two or three 
years, the symptoms may perhaps be relieved, but there is no prospect 
whatever of permanent cure. In the cases also which are due to local irri- 
tation, like that resulting from an old meningeal hemorrhage, the prog- 
nosis is invariably bad, and only temporary relief is to be expected. A 
few cases of traumatic epilepsy have been cured and many have been 
greatly improved by a surgical operation. 

Treatment.—The first indication is to remove the cause where one can 
be found. If in the male phimosis exists, or other evidence of genital 
irritation, circumcision should be done, or the prepuce retracted and ad- 
hesions broken up. Adenoid growths of the pharynx should be removed, 
and likewise every other cause of reflex irritation. Particular attention 
should be given to the digestive organs. The most hopeful cases are those 
associated with acute and chronic disturbances of digestion, especially 
chronic intestinal indigestion with constipation. These cases are to be 
managed like others of the same sort in which epileptic attacks are not 
present (page 418). Meat should be allowed once a day and in mod- 
erate quantity. Milk should be given, diluted if necessary, also kumyss 
and matzoon. Green vegetables, except peas and beans, may be given 
freely; also all fresh fruits. T'ea, coffee, and alcohol in every form must 
be absolutely prohibited; also potatoes and oatmeal. The most careful 
attention should be given to the bowels. Under no circumstances should 
a condition of chronic constipation be neglected. A dose of calomel 
once a week and intestinal irrigation’ two or three times a week are of 
great value in many cases. Where the symptoms of intestinal putrefac- 
tion are marked, borax is at times of decided value—two grains three 
times a day to a child of five years—or salicylate of sodium, salol, or the 
benzoate of sodium may be given; the dose of each being from two to 
ten grains, according to the age of the child, after each meal. The gen- 
eral hygiene of the patient must receive careful attention. He should 
lead a simple, regular life, as much as possible out of doors, away from 
the excitements of a large city, or from association with many children, 
and in short the nervous system should be kept as quiet as possible. 

All the foregoing means of treatment are of equal importance with 
the use of special drugs. The most common mistake is to rely only upon 
drugs, ignoring the other measures mentioned. It not infrequently hap- 
pens that drugs are without any effect when they are the only means of 
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treatment employed, whereas in conjunction with other measures marked 
improvement is seen. 

The bromides are unquestionably the best means of saan the epi- 
leptic habit. Hither the sodium éalt alone or a combination of the sodium 
and ammonium bromides is to be preferred. The purpose should be to 
give the smallest doses which will control the seizures. Children require 
proportionately larger doses than adults, and in most cases a child of five 
years will need from twenty-five to fifty grainsaday. Seguin’s* method of 
administering the bromides is largely followed in New York, and is of great 
value. It is to give the larger part of the quantity for twenty-four hours, 
shortly before the time when the seizures have usually occurred ; in the inter- 
val to give much smaller doses, and in all cases to give the dose largely di- 
luted,—in from six to eight ounces of water. Fle gives a full dose early in the 
morning, and, where the seizures are apt to come at night, one.at bedtime. 

Cases of petit mal are especially difficult to control. For such there is 
often an advantage in combining belladonna with the bromides. In all 
cases the treatment must be continued for a long time if anything is ac- 
complished. The bromide should be gradually reduced after the attacks 
are controlled, but must be given in moderately large doses for at least 
two years after the seizures have ceased. The addition of borax seems 
occasionally better than the bromides alone in cases where there is ex- 
cessive intestinal putrefaction. Sometimes the combination of chloral or 
antipyrine with bromides is advantageous, particularly if the latter are 
badly borne or cause an annoying amount of acne. Seguin states that he 
has been able to control the acne in many cases by giving at the same 
time moderate doses of arsenic. Other drugs occasionally useful as adju- 
vants to the bromides are strychnine and digitalis. 

The surgical treatment of epilepsy has of late attracted much atten- 
tion. An operation is to be considered in cases in which the paroxysms 
are very frequent and severe, and when there is present a definite local 
cause, such as an old fracture of the skull, or where epilepsy has followed 
an injury to the head even without fracture. Sachs sums up the present 
status of this question as follows: “In a case due to a traumatic or organic 
lesion‘an early operation may prevent the development of cerebral sclerosis. 
If early operation is not done, the occurrence of epilepsy is a warning that 
secondary sclerosis has been established and an operation may prevent it 
from increasing. Operation must include the removal of the diseased 
area; here, if all other parts are normal, a cure may result. Under favour- 
able conditions a few cases of epilepsy may be cured by surgery and many 
more improved.” 

The education of epileptic children is a subject of great difficulty and 
is often neglected. There are many reasons why it is impracticable to 


* New York Medical Journal, March 29, 1890. 
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send them to ordinary schools, and it is very desirable that special schools 
and colonies for them should be established. 

The management of the attack.—Abortive measures are sometimes 
successful in cases with a distinct aura, the most reliable being the inha- 
lation of nitrite of amyl. While the seizure lasts, the patient should be 
prevented from injuring himself. The clothing should be loosened, a 
spool or cork should be placed between his teeth to protect the tongue, 
but no effort made to restrain his movements unless he is liable to do vio- 
lence to himself. An epileptic child should never be without some com- 


panion. 
TETANY. 


Tetany is a condition characterized by tonic muscular spasm, which 
may be intermittent or continuous. It usually affects the muscles of the 
extremities, especially the hands and feet, more rarely the neck, face, and 
trunk. When limited to the hands and feet it is known as carpo-pedal 
spasm or arthrogryposis; and although sometimes classed separately, 
this seems to be really only one manifestation of the same general condi- 
tion. In infants, tetany is very frequently associated with laryngismus 
stridulus, this being present in fully two thirds of the cases ; but in older 
children this association is quite rare. General convulsions occur in from 
twenty to thirty per cent of the cases. Tetany is not a frequent disease 
in America. In a pretty large hospital service I seldom see more than 
four or five cases a year, while in some European cities tetany is re- 
ported to be very common and at times to occur epidemically. It is 
probable that more than one pathological condition has been included 
under this term. 

Etiology. While tetany may occur at any age, it is most frequent in 
infancy. Of eighty-seven cases reported by Barthez and Sanné, fifty per 
cent were observed in the first two years, twenty per cent from three to 
six years, and twenty-five per cent from twelve to fifteen years. Of thir- 
ty-eight cases in children collected by Griffith, sixty-six per cent were 
under two years of age. In infancy males are much more frequently 
affected; but when the disease occurs in older children, females appear 
more liable to it. Tetany rarely occurs as a primary disease. It is most 
frequently associated with rickets; in fact, rickets is almost invariably 
found in the infantile cases. It sometimes occurs with chronic diarrhea 
and with marasmus. It has been known to follow broncho-pneumonia, 
pertussis, typhoid fever, rheumatism, and measles. Of the exciting 
causes, the most frequent one is some irritation in the gastro-enteric 
tract. This may be the products of chronic indigestion, or acute intoxi- 
cation, worms, and sometimes even intussusception. Attacks in older 
children are frequently ascribed to cold. In girls, tetany may occur at 
the time of puberty, especially where menstruation is delayed; it has fol- 
lowed removal of the thyroid gland. 
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Pathology.—Up to the present time no constant anatomical lesions 
have been demonstrated in tetany. The circumstances in which it oc- 
curs, its symptoms and course, all indicate that it is a neurosis probably 
depending upon disturbances of fiutrition in the nerve cells of the spinal 
cord and medulla. 

Symptoms.—The spasm may develop abruptly, or it may be preceded 
by sensory disturbances, such as pain, numbness, or tingling. The up- 
per extremities are usually first affected, the spasm gradually becoming 
more severe and finally involving the lower extremities. Both sides of 
the body are equally affected. The position assumed by the hands is 
very characteristic: The fingers are flexed at the metacarpo-phalangeal 
joint and the phalanges extended; the thumbs are adducted almost to 
the little finger; the wrist is flexed at an acute angle, and the whole hand 
drawn somewhat to the ulnar side (Fig. 121). No motion is allowed 
at the wrist, but movements at the elbow and shoulder are usually nor- 
mal. The feet are strongly extended, sometimes in the position of typi- 
cal equino-varus. The first phalanges of the toes are flexed, and the ° 
second and third rows extended; the plantar surface is strongly arched, 
and the dorsum of the foot is very prominent, standing out like a cush- 
ion. The typical position of the feet is well shown in Fig. 121. The 
tendo-Achillis stands out prominently. Motion at the hip and knee is 
generally free. The spasm in many cases is hmited to the hands and 
feet; more rarely the muscles of the thigh, usually the adductors, may 
be involved. In very rare cases the muscles of the trunk, the face, or 
the eye may be involved. 

The knee-jerk and the cutaneous reflexes are exaggerated, and there 
is abnormal excitability both to the galvanic and faradic currents and to 
mechanical irritation. Light percussion upon the nerve trunk often in- 
duces marked contraction of the muscles supplied by the nerve. This 
is particularly striking in the face. The contraction of the facial mus- 
cles following such irritation is known as “ Chvostek’s symptom ” or the 
facial phenomenon. Spasm may also be excited by pressure upon the 
large nerve trunks and arteries of the parts affected. This is known as 
“ Trousseau’s symptom.” 

Pain owing to the spasm is frequently present. It is usually sharp 
and lancinating, and may be so severe as to cause children to cry out. 
Pain is induced by any attempt to overcome the spasm, and sometimes 
it is constant. Other disturbances of sensibility are even more common 
than pain. There is no loss of consciousness and no fever. The spasm 
is generally continuous, although there may be periods of remission or 
even of intermission. When associated with laryngismus stridulus, the 
spasm is much increased during these attacks. 

The duration of the disease is from a few days to several weeks. The 
mild form, which is usually seen in infants, in most cases passes away 
spontaneously in one or two weeks, although there may be relapses and 
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second attacks at variable intervals. The most important complication 
is general convulsions. ‘These may come on at any time in the course of 


Fie. 121.—Tetany, showing the characteristic position of the hands and feet, in a child two 
years old. 


the disease. Spasm of the glottis may either precede or follow tetany. 
When associated they generally cease at the same time. Slight paralysis 
may follow or alternate with the spasm. 

Diagnosis. —The diagnostic features of the disease are bilateral spasm— 
in infants usually limited to the hands and feet—without loss of conscious- 
ness, the spasm being increased or excited by pressure upon the nerves, 
exaggerated reflexes, and the presence of some previous disease, especially 
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rickets or some disorder of the intestines. The severe form may be mis- 
taken for tetanus; but this is very rare except in the newly born; and 
trismus is the rule, and generally it is the first symptom. ‘Trismus is 
extremely rare in tetany. From meningitis, tetany is distinguished by 
the absence of cerebral symptoms ; from cerebral tumour, by the bilateral 
character of the spasm, the absence of headache and focal brain symp- 
toms; from hemorrhage, by the absence of cerebral symptoms; from 
malarial spasm, by the fact that it is constant, not intermittent. 

Prognosis.—Tetany per se is not fatal, but death may result from the 
development of general convulsions or from the original disease which 
tetany complicates. Recovery is usually perfect, although Gowers states 
that in rare cases it is followed by muscular atrophy. 

Treatment.—The first indication is to remove the cause, and this in 
most cases is found in the digestive tract. If rickets is present it should 
receive the usual treatment, both dietetic and medicinal. If worms are 
suspected a vermifuge should be given. For the relief of the spasm, the 
hot bath is a most valuable remedy ; friction may also be employed. Drugs 
which have the power of allaying spasm should be given,—chloral, bromides, 
and antipyrine. In the event of failure by these methods galvanism may be 
tried. After the attack the child’s general nutrition should receive careful 
attention, to prevent relapses. 


LARYNGISMUS STRIDULUS—SPASM OF THE GLOTTIS. 


Idiopathic spasm of the glottis, or laryngismus stridulus, isa rather rare 
disease, and belongs especially to infancy. It is a pure neurosis, not often 
seen except in children who are rachitic. It is frequently associated with 
carpo-pedal spasm and with general convulsions. ‘The disease is not to be 
confounded with ordinary spasmodic croup or catarrhal spasm of the 
larynx, which is of very frequent occurrence. 

Spasm of the larynx may be seen in several conditions quite different 
from laryngismus stridulus. It forms one of the essential features of per- 
tussis. It occurs both in infants and in older children from pressure upon, 
or irritation of, the pneumogastric or recurrent laryngeal nerve by a tumour 
in the mediastinum,—usually a tuberculous lymph node, or retro-cesophageal 
abscess. Reflex spasm of the larynx is also associated with enlarged ton- 
sils, adenoid growths of the pharynx, and elongated uvula. ‘There is 
a form of reflex spasm which occurs in the newly-born accompanied by 
erowing inspiration; this is not frequent, and is rarely serious. 

Idiopathic spasm of the larynx is quite different from any of these 
conditions. It is peculiar to infancy, the great proportion of cases oc- 
curring between the sixth and eighteenth months. Males appear to be 
more susceptible than females. The constitutional condition with which 
it is usually associated is rickets. In a large number of cases, but not in 
all, there is cranio-tabes. Many writers believe that laryngismus is in- 
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variably of rachitic origin. Of fifty cases observed by Gee, there were 
found in all but two unmistakable evidences of rickets. The disease 
occurs in delicate infants who have been closely confined in warm rooms, 
and it is probably on this account that it isamore often seen in the winter 
and spring than at other seasons. The exciting causes of this spasm 
may be a breath of cold air, or any form of nervous excitement, such as 
passion, fright, or crying. 

Pathology.—There are no anatomical changes in this disease. It is 
a pure neurosis, and it is generally believed to be of central origin, de- 
pending essentially upon imperfect nutrition of the motor centres of the 
spinal cord and medulla. 

Symptoms.—The disease is often unnoticed by the parents until the 
attacks have become quite frequent, the first ones being mild, and the 
later ones more and more severe. Occasionally the very first paroxysms 
may be severe. The attack comes on suddenly. The child throws back 
his head, the face becomes pale, then livid, and for the time there is com- 
plete arrest of respiration. This continues for a few moments, during 
which the cyanosis deepens, and the child seems in great distress, making 
violent efforts to breathe. If the paroxysm is a severe one, the asphyxia 
may be so great as to lead to loss of consciousness, and it may even be 
fatal, or the attack may terminate in general convulsions. In milder at- 
tacks, after fifteen or twenty seconds the muscular spasm relaxes, the 
glottis opens, and a long, deep inspiration occurs, with the production of 
a crowing sound. The so-called “holding-breath spells” and the 
“crowing attacks” of infants are usually of this nature. Such forms 
of spasm are often brought on by passion or any excitement, and may 
occur from two or three to twenty times a day. Between them the 
condition of the child may be normal, or carpo-pedal spasm may be 
present. It is important to note that in this disease there is not a 
stridor due to narrowing of the glottis, as in ordinary croup, but a 
condition of apnoea from its complete closure. Not all the paroxysms 
in the same case are equally severe. A child may have in the course 
of a day a great many mild attacks, but only a few severe ones. Gen- 
eral convulsions are seen in over one third of the cases, and carpo-pedal 
spasm or tetany complicates a still larger proportion. If tetany is pres- 
ent in the interval, it is always increased during the attacks. 

The duration of the disease varies from a few days to several weeks, 
or even months. In cases which terminate in recovery there is a gradual 
diminution in the frequency and severity of the paroxysms, until they 
finally cease altogether. : 

Prognosis.—This is good, except when there are general convulsions. 
The cases in which fatal asphyxia occurs are very rare. ‘Usually with 
proper treatment marked improvement begins in thecourse of a fewdays. 

Diagnosis.—This is to be made from catarrhal spasm of the larynx. 
The differential points have been mentioned under the latter disease. 
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Owing to the occurrence of the paroxysms and the crowing sounds, the 
disease may be mistaken for whooping-cough, and in fact this diag: 
nosis is not infrequently made by parents. A careful examination 
of the patient during the attacks, the absence of cough, and the fre- 
quent association of tetany, are sufficient to differentiate this from 
pertussis. 

Treatment.—During the attack the object is to break the spasm. In 
mild cases this may be done by sprinkling water in the face. In severe 
cases inhalations of chloroform may be required, and even intubation. 
Between the attacks the patient should be given either bromide and 
chloral, or antipyrine. Sodium bromide, gr. v, and chloral, gr. ij, may be 
given every three or four hours to a child a year old until the frequency 
and severity of the attacks are controlled; afterward three times a day. 
My own experience with antipyrine in this disease leads me to the belief 
that it is more effective than bromide and chloral. When the symptoms 
are severe, two grains of antipyrine may be given every four hours to a 
child a year old, the dose being gradually diminished as the symptoms 
improve. 

The general treatment of the child is quite as important as drugs di- 
rected toward relieving the spasm. Cold sponging should be used in 
every case unless it occasions so much fright as to increase the number of 
paroxysms. Careful attention should be given to the diet. Children 
should be kept in the open air as much as possible. Cod-liver oil is 
needed in most cases, and rachitic cases are sometimes much benefited 
by phosphorus. Any source of local irritation, such as enlarged tonsils, 
elongated uvula, or adenoid growths, should be removed; for, if not the 
actual cause of the attack, they may be the means of aggravating the 
symptoms. In all cases the treatment should be continued for several 
weeks after the paroxysms have subsided. 


CHOREA—SAINT VITUS’S DANCE. 


Chorea is a functional nervous disease characterized by aimless, irreg- 
ular movements of any or all the voluntary muscles. Choreic move- 
ments are of a somewhat spasmodic character, often accompanied by an 
apparent or real loss of power in the groups of muscles affected, and by 
a mental condition of extreme irritability. 

Etiology.—Chorea is most frequently seen between the ages of seven 
and fourteen years. Of 146 cases, 6 were under five years, 72 between five 
and nine years, and 68 between ten and fourteen years. The youngest 
case of which I have record was that of a child four years old. It is ex- 
tremely rare before the third year, although it may occur even in infancy, 
and in a few recorded cases it was undoubtedly congenital. My own obser- 
vations coincide with those of nearly all writers, that the disease is more 
than twice as frequent in females as in males. While chorea may be seen 
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at all seasons, it is much more frequent in the spring months. Of 717 at- 
tacks studied by Lewis (Philadelphia), the largest number began in March, 
and the next largest number in May; in my own cases May stood first. 

The relation of chorea to rheumatism isof much importance, and has 
during late years attracted a great deal of attention. Thus far the inves- 
tigations of different writers have given results which are somewhat con- 
tradictory. Some have found evidences of rheumatism in but a small 
proportion of the cases—in not more than 5 or 10 per cent—while the 
statistics of others have placed the percentage of rheumatism as high as 
50 or even 60 per cent. It is rather striking that the statistics of neu- 
rologists, almost without exception, have given a very much smaller per- 
centage of rheumatism in choreic cases than those taken from children’s 
clinics and hospitals. The question hinges largely upon what is to be 
admitted as evidence of rheumatism in a child; if cases of acute articular 
inflammation only, then the number will be very small; if subacute cases 
with joint swellings are included, the proportion will be considerably — 
larger; while if we admit cases of acute endocarditis without articular 
symptoms, and those of articular pains and joint stiffness but without 
swelling, the proportion will be very much increased. My own belief is 
that there is a very close connection between chorea and the rheumatic 
diathesis as manifested by all the symptoms above noted, and accom- 
panied by a family history of rheumatism. On careful scrutiny, the 
number of cases of chorea in which unmistakable evidence of this di- 
athesis is found, is very large, including in my own observations over one 
half the cases. There seems, then, to be a large group of cases which 
may be classed distinctly as rheumatic chorea. There are, however, many 
others in which no such element can be found. 

My former associate, Dr. F. M. Crandall, has analyzed 146 cases of 
chorea treated by us at the New York Polyclinic and elsewhere, with the 
following results: Of 111 cases in which the question of rheumatism was 
investigated there was a definite history of it in 63. In 41, rheumatism 
occurred before the chorea; in 13, the first evidence of rheumatism was 
coincident with the chorea; and in 9 it first occurred subsequently to the 
chorea, usually within three months. In about one third of the cases, at- 
tacks or rheumatism occurred during or subsequent to the chorea as well 
as before it. It may then be stated that previous rheumatism was evi- 
dent in 37 per cent, concurrent rheumatism in 24 per cent, and subse- 
quent rheumatism in 15 per cent of the cases. Excluding cases men- 
tioned twice, and also all those in which there was a history only of 
“ growing pains,” there was evidence of articular rheumatism in 56.7 per 
cent of the cases. Many of these patients have now been under obser- 
vation for several years, and it has been interesting to see, as time has 
passed, how the evidences of the rheumatic diathesis have multiplied the 
longer the cases have been followed. 

In the above statistics only articular symptoms have been accepted as 
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evidence of rheumatism. If the cases of endocarditis without articular 
symptoms were included, as I think they might fairly be, it would raise 
the proportion of rheumatic cases still higher. The great proportion 
of cardiac murmurs persisting after chorea, if not all of them, should, I 
believe, be classed as rheumatic, even if no articular symptoms have been 
present. 

Overpressure in school is often an important factor in the production 
of chorea, as has been shown by Sturges (London). Anzmia, if not an 
essential factor, is certainly a very important one, and the great propor- 
tion of cases present very distinct evidences of it. Chorea may develop as 
a sequel of any of the infectious diseases, more particularly scarlet and 
typhoid fevers. It is seen quite often in cases of chronic malarial poi- 
soning. Among the reflex causes may be mentioned phimosis, either 
lumbricoids or pinworms, delayed menstruation, and ocular defects,— 
although the latter more frequently cause a local spasm of the muscles of 
the eyes, which can hardly be considered choreic. It has been claimed 
that chorea may result from the reflex irritation arising from adenoids of 
the pharynx and enlarged tonsils. Whether this is directly or only indi- 
rectly a cause is not evident. The association of the two conditions is not 
very infrequent. 

Hereditary influence is of considerable importance in the production 
of chorea. It is much more frequent in children of neurotic families, and 
very often several successive generations, or several children in the same 
family, may suffer from the disease. 

The exciting cause of chorea in a certain proportion of cases is fright; 
occasionally it arises from imitation, and the disease has been known to 
occur epidemically in institutions. Choreiform movements may follow 
hemiplegia. Chorea and epilepsy may be associated in the same patient, 
or one disease may follow the other. 

The causes which underlie the occurrence of chorea therefore, seem to 
be a rheumatic diathesis, a neurotic constitution, anzemia, and some severe 
disturbance of general nutrition. When these predisposing factors are 
present, an attack may be induced by many things. The greater the pre- 
disposition the less important may be the exciting cause. A very large 
number of the cases of chorea are in children who present distinct evi- 
dences of rheumatism, although the explanation of this relationship is net 
yet understood. In another group the neurotic element predominates, and 
in these there may be no connection whatever with rheumatism. 

Pathology.—The exact pathology of chorea is at the present time not 
settled. The seat of the morbid process is undoubtedly the central nery- 
ous system, probably the motor areas of the cortex. ‘The cases asso- 
ciated with rheumatism are now generally regarded as of infectious 
origin. In some severe cases which were fatal, owing to association with 
acute endocarditis, capillary emboli have been found in the brain. How- 
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ever, it is by no means established that this is the condition present in 
most of the rheumatic cases. The fact that in the great majority of such 
cases complete recovery occurs in the course of a few weeks or months, 
speaks strongly against any important structural change in the nervous 
centres. In cases not rheumatic, the most probable explanation of the 
symptoms is to be found in vascular changes, having their origin in dis- 
turbances of nutrition. —_ 

Symptoms.—An attack of chorea generally comes on gradually. At 
first the child may be considered simply as unusually nervous; if at school, 
there may be noticed a difficulty in writing, drawing, or in using the 
hands for other delicate operations. At home, the child is continually 
dropping things, has difficulty in feeding himself, sometimes in buttoning 
his clothes, and very frequently he is not brought to the physician until 
the symptoms have lasted a week or two. Sometimes the legs are first 
affected, and a history is given of frequent falls, a stumbling gait, diffi- 
culty in going upstairs, ete. At other times the spasm is first seen in the 
facial muscles, with disturbance of articulation, twitchings of the eye 
muscles, and the child may be punished for making grimaces. In most 
cases the spasmodic movements soon extend to all parts of the body. 
According to Starr, they remain limited to one side of the body (hemi- 
chorea) in about one-third of the cases. When fully developed, the move- 
ments of chorea are quite unmistakable. They are irregular, jerking, 
spasmodic, never rhythmical, rarely symmetrical, and vary in intensity 
from an occasional muscular contraction to almost constant motion. The 
movements are not under the control of the patient’s will, and are usually 
intensified by efforts to repress them. They are increased by excitement, 
embarrassment, or fatigue, but do not continue during sleep. 

Very often there is some weakness of the affected muscles, which may 
be so great as to lead to the suspicion that actual paralysis exists. Not in- 
frequently I have had patients brought to the clinic for supposed paralysis, 
either of one extremity or of one side of the body, where the choreic move- 
ments have not been severe enough to attract the attention of the mother. 
This paralysis usually disappears in the course of a few weeks. 

In severe forms of chorea the patient may be unable to help himself 
or even to walk. The symptoms may be so intense as even to endanger 
life. Such cases, however, are dangerous, not from the choreic move- 
ments, but from the acute endocarditis with which they are frequently 
associated. 

The mental condition of choreic patients is one of marked irritability. 
They are fretful, emotional, easily provoked to tears or laughter, and 
difficult to control. In extreme cases a mental disturbance bordering 
upon acute mania has been observed. In other cases the facial expression 
and manner of speech strongly suggest beginning imbecility. All degrees 
of speech disturbances are seen from the slight difficulty in articulation 
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due to inability properly to control the movements of the tongue and lips, 
to a condition in which speech is almost impossible. In rare cases speech 
has been temporarily lost. Heart murmurs are frequent in chorea. Some 
of these are of anzemic origin, some possibly are due to chorea of the heart- 
muscle itself—although this is a matter of some uncertainty—but a large 
number, probably the majority, are due to concurrent endocarditis, as is 
shown by the fact that they are permanent, and are followed by all the 
signs of organic heart disease. During every attack the heart should be 
closely watched, especially in children in whom there is a strong predis- 
position to rheumatism. 

The urine in chorea has recently been studied with care by Herter and 
Smith, who have shown that in very many cases there is an excessive 
elimination of uric acid. This is neither the cause nor the effect of the 
chorea, but is to be regarded as evidence of a profound disturbance of 
nutrition, of which the choreic movements are but another manifestation.* 
The general condition of choreic patients is usually much below normal. 
They are anemic; the appetite is poor, often capricious; they sleep very 
badly; they suffer frequently from headaches; they are easily fatigued by 
slight muscular exertion; and in short they have all the symptoms of a 
greatly disturbed nutrition. 

Course and Duration.—The ordinary form of chorea tends to spon- 
taneous recovery in from six to ten weeks. Exceptionally it may last for 
three or four months. In a small number of cases the disease may be- 
come chronic and continue indefinitely. Certain forms of local spasm, 
particularly choreiform movements of the muscles of the face, eyes, or 
neck, may be permanent. In any case of chorea which lasts longer than 
the usual time, the patient should be carefully examined for some cause of 
peripheral irritation. The tendency to relapses and second attacks is very 
marked. Later attacks are likely to occur in the spring succeeding the 
first illness, and in a small number of patients attacks may come every 
year for four or five years. 

Diagnosis.—There is little difficulty in recognising chorea from the 
sudden, irregular, spasmodic contraction of the muscles coming on under 
the circumstances indicated. No other movements of childhood are 
likely to be confounded with it. The form of chorea following hemi- 
plegia is usually more athetoid than choreic, yet at times it closely simu- 
lates ordinary chorea. The difficulty in distinguishing between the two is 
often increased by the fact that the weakness of simple chorea may, if uni- 
lateral, closely simulate hemiplegia. The existence of rigidity, contractions, 


* Dr, Herter has called my attention to the fact that in many cases of well-marked 
chorea the urine contains a peculiar reddish colouring matter called hemato-porphyrin. 
This is also found in many cases of rheumatism, another evidence of the close relation- 
ship existing between these two diseases, 
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and increased reflexes belongs exclusively to hemiplegic cases, and these 
will usually suffice to clear up all doubt with reference to the diagnosis. 

Prognosis.—As a rule this is favourable, and complete recovery can be 
predicted, the exceptions being few in number. Parents should always 
be warned of the tendency of the disease to return in succeeding years, 
and the fact should be stated that in a certain proportion of cases the 
disease may be permanent. The prognosis of the cardiac murmurs oc- 
curring in chorea should always be guarded, although some of these are 
functional and disappear with recovery from the chorea; but the number 
of those which do not disappear is sufficiently large to make one always 
apprehensive as to the ultimate result. Acute chorea accompanied with 
endocarditis may be fatal; a number of such cases are on record in which 
there was no other evidence of rheumatism. 

Treatment.—The general management of the case is equally impor- 
tant with the administration of drugs. A child with chorea should at 
once be taken from school, and should never be subjected to punishment 
or to ridicule on account of the movements. Special attention should 
be given to the patient’s diet and general nutrition. Tonics, especially 
iron, are indicated in most cases. The food should be simple and nutri- 
tious, and all stimulants, particularly tea and coffee, should be absolutely 
prohibited. While fresh air.is desirable, exercise should be prescribed 
with great caution and its effect should be carefully watched. It should 
never be carried beyond the point of slight fatigue. A certain amount of 
moral restraint is absolutely necessary; thus it often happens that 
choreic patients do very badly at home where they are indulged and re- 
ceive sympathy, while in a hospital, where they are under restraint and 
made to control themselves, they begin to improve immediately. Gym- 
nastics, although useful in some of the milder cases, may do positive 
harm in those which are severe. They should be regularly and systemat- 
ically practised twice a day, but not continued too long. In all severe 
cases the “rest treatment ” should be employed, which is equally bene- 
ficial in the milder ones; the patient is put to bed, and complete mental 
and physical rest secured. This may be combined with gentle massage 
for fifteen or twenty minutes a day. The daily use of warm baths, either 
alone or in conjunction with massage, is decidedly beneficial. In other 
cases the regular use of cold sponging is of the greatest value. 

With reference to the use of drugs, it is advisable to separate from 
other cases those in which the connection with rheumatism is very close. 
In the rheumatic cases, salicylate of soda is often efficient, while the drugs 
usually employed may be absolutely without effect. In a case recently 
under observation, arsenic had been continued for two weeks without the 
slightest improvement, when the patient had an intercurrent attack of 
subacute rheumatism for which salicylate of soda in full doses was given, 
with the effect of controlling the choreic symptoms promptly and perma- 
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nently.: In the non-rheumatic cases, arsenic is almost universally ad- 
mitted to be the most valuable remedy we possess. The method of admin- 
istration is important; failure frequently results from the use of too 
small doses. Beginning with four drops of Fowler’s solution three times 
a day for a child of eight years, the daily quantity may be increased by one 
drop each day until a disturbance of the stomach or bowels is produced, 
with puffiness under the eyes. The drug should now be stopped for two or 
three days, and then the same doses resumed and gradually increased, 
usually up to eight drops three times a day, sometimes to ten, and 
even twelve drops, unless the movements cease before that time ; but when 
this occurs the drug should be stopped. Arsenic should always be given 
after meals, and largely diluted, the dose being taken in a full glass of 
water, but not necessarily drunk at one time. The possibility of arsenical 
poisoning should be remembered, although it is extremely rare. Semple 
has reported a case in which multiple neuritis and general pigmentation 
of the skin occurred after four weeks’ administration of the drug. 

In the event of the failure of arsenic alone, it should be combined with 
the rest treatment. Drugs which sometimes succeed where arsenic fails 
are antipyrine and strychnine. From fifteen to twenty grains of anti- 
pyrine should be given daily in divided doses to a child of eight years. 
There are a certain number of cases in which striking improvement fol- 
lows the use of this drug if given in the full doses mentioned. To a child 
of eight years strychnine should be given in doses of #y of a grain three 
‘ times a day, the dose being gradually increased until double this quantity 
is given ; sometimes even larger doses than these are well borne. Galvan- 
ism is of some value in cases not relieved by drugs. Acute chorea of great 
severity may require opium, bromides and chloral, or even chloroform. 

In estimating the value of drugs in the treatment of chorea, the natu- 
ral course of the disease should be kept in mind, since those drugs which 
are taken after the third or fourth week are much more likely to be 
thought beneficial than those used in the early period of the attack. 

There is no doubt that chorea may be dependent upon some ocular 
defect, and a correction of this will then form an essential part of the 
treatment, although few, if any, cases are cured by attention to the eyes 
alone. 

Chorea has a strong tendency to recur, especially in the spring of the 
year. Children who have had one attack should be closely watched, par- 
ticularly with reference to their work in school. They should not be 
crowded in their studies, they should have long vacations, and the nervous 
system should not be put upon any severe tension for a long time. 


OTHER SPASMODIC AFFECTIONS. 


Habit Spasm.—This term is used to describe certain spasmodic mus- 
cular movements which at first are only occasionally noticed, but which 
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may persist until they become habitual and almost entirely involuntary. 
The movements usually affect the muscles of the face, but they may be 
seen in almost any part of the body. The most frequent varieties consist 
of blinking or sudden frowning, raising the eyebrows, or some peculiar 
grimace. At other times there is sudden twisting of the head, shrugging 
of the shoulders, or jerking of the hands. It is not often seen in the 
lower extremities, but the muscles of respiration are quite frequently 
affected. There may be a half-sigh, a sort of sob, or a peculiar dry, laryn- 
geal cough. 

These movements are at first infrequent; but as the habit becomes 
more firmly fixed the spasm recurs every few minutes, and in severe cases 
it may be almost continuous. The form of spasm is not always the same ; 
one may disappear and another take its place. The condition may last 
for months or years, and it may eyen be permanent. 

Habit spasm is really little more than exaggerated nervousness con- 
tinuing in some definite form until by repetition a fixed habit is estab- 
lished. It is different in cause, course, prognosis, and treatment from 
chorea, with which, however, it is often confounded. 

The causes are those of neuroses in general. In the beginning, at least, 
there is usually a somewhat depreciated general health. The patients 
are nervous children of neurotic antecedents. There may be a history of 
some definite exciting cause, such as illness or overwork in school. The 
spasm of the muscles about the eyes may be associated with pathological 
conditions of these organs. 

Habit spasm is to be differentiated from chorea: this is usually easy, 
from the limitation of the movements to one part or group of muscles and 
from the duration of the disease. 

Treatment is quite unsatisfactory after the habit has become fixed, 
hence it is of very great importance that it should be arrested at the 
earliest possible age. Punishments are of no avail, and usually aggravate 
the condition. Rewards are much more effectual. The general health 
should receive attention and nerve tonics should be given, especially 
strychnine. 

Athetosis and Athetoid Movements.—This term, introduced by Ham- 
mond, is used to describe a chronic form of spasm usually seen in the 
hand, but sometimes also in the foot, and even the face. It may affect 
both sides, but in most cases it is unilateral. The movement is slow, 
irregular, and inco-ordinate—a sort of “mobile spasm,’ it has been 
called—and there may be associated a certain amount of muscular rigidity. 
Such movements may occur in persons otherwise healthy, but are usually 
seen as a sequel of cerebral palsies, generally hemiplegia. Recovery from 
the paralysis may be so nearly complete that the athetoid movements 
are looked upon as primary. In some cases the movements are more 
rapid and somewhat resemble those of chorea, the condition being 
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sometimes classed as post-hemiplegic chorea. Athetosis is not influ- 
enced by treatment. : 

Rotary and Nodding Spasm of the Head.—These are rare forms of 
irregular movements usually observed in infancy. The condition was 
described long ago by Henoch, and since then cases have been reported by 
Hadden,* Peterson, and others. The most frequent is the rotary spasm, 
which consists in a side-to-side oscillation of the head, which may be slow 
or rapid, and in some cases is almost continuous. Some children have at 
times the nodding spasm also, and in others this is the only movement 
seen. Nystagmus is frequently associated, and may affect one or both 
eyes. Ina few of the reported cases convergent strabismus was present. 

The causes of the condition are extremely obscure. It is usually seen 
in infancy between the third and eighteenth months, and, like most nerv- 
ous symptoms of this period, has been ascribed to dentition, but without 
any special reason. In three of the cases reported by Hadden, it followed 
an injury to the head, and might perhaps be regarded as a result of cere- 
bral concussion. 

As a rule, the condition lasts for several months and improves, recoy- 
ery generally taking place. The prognosis is therefore usually favour- 
able. In most of the reported cases improvement has followed the use 
of bromides; from ten to twelve grains daily should be given. 

Nystagmus.—T his term is applied to rhythmical, involuntary, oscillatory 
movements usually of both eyes. They are caused by the alternate con- 
traction of opposing muscles. Nystagmus may be either vertical or hori- 
zontal. It is most often seen in infants a few months old, and is a 
symptom of irritation which may be general or local. In some cases the 
movement is almost continuous, occurring even in sleep; in others, it is 
only noticed at times of special excitement. 

The etiology of nystagmus is obscure, and it may occur in quite a 
variety of conditions,—sometimes referable to the eye, at other times to 
the central nervous system. On the part of the eye, nystagmus may be 
due to blindness from any cause, to congenital cataract, corneal opacity, 
disease of the choroid or retina, or to errors of refraction. It may be 
seen in almost any organic disease of the nervous system, both with focal 
and diffuse lesions, especially in chronic hydrocephalus, insular sclerosis, 
tuberculous meningitis, and in diseases in which sight isimpaired. Nystag- 
mus may be of reflex origin, as in a case recently occurring in the Babies’ 
Hospital, where-an infant with a severe diarrhoea had repeated attacks, 
which disappeared each time after intestinal irrigation. While it is of no 
importance as a localizing symptom, nystagmus usually indicates some- 
thing more than functional disturbance. An exception to this may per- 
haps be made when it follows cerebral concussion. In such cases it is 
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usually temporary, disappearing in a few days or weeks. Under most 
other conditions it may continue indefinitely. 

The condition of the eyes should be investigated in every case of 
nystagmus; it is only when the cause is here, and can be removed, that 
habitual nystagmus is amenable to treatment. 

Hiccough (Singultus).—This is a spasm of the diaphragm which is 
usually seen in young infants. In them it is in most cases due to some 
irritation in the stomach. It is seen after eating, and may depend upon 
overfilling of the stomach by food, swallowing of air, etc. In other 
cases it has no relation to the taking of food, and is to be regarded as 
a form of reflex spasm, which may occur from a variety of causes, such as 
cold feet, chilling of the surface during bath, or suddenly taking an in- 
fant from a warm bed into a cold room. In cases like the above, hic- 
cough, though sometimes annoying, is of little importance. It may be 
associated with gastric indigestion, with intestinal flatulence or inflamma- 
tion, with peritonitis or intestinal obstruction. With the last two condi- 
tions it is always an unfavourable symptom. In older children hiccough 
sometimes occurs as a pure neurosis. 

The object of treatment is to remove the cause. In infants this is to 
aid in the expulsion of the gas fromthe stomach by manipulation, position, 
or the other means useful in gastric colic. Where it is a nervous symptom 
only, it may be arrested by holding the breath, by prolonged forced ex- 
piration, as in blowing a trumpet, and sometimes it may be relieved by 
drugs which control muscular spasm—e. g., antipyrine or chloral. 

Thomsen’s Disease (Congenital Myotonia).—T his rare disease is usually 
congenital. It may occur in several members of the same family, and is 
often hereditary. The characteristic symptoms are a peculiar rigidity of 
the muscles which is observed when they are first brought into action after 
repose. This rigidity is spasmodic, and usually continues but a few 
moments. It may recur when voluntary movements are again attempted. 
If, however, muscular effort is persisted in, it soon passes off. It is in- 
creased by apprehension, excitement, or cold, and by observation. The 
legs are most frequently affected, the condition being often noticed when 
the patient starts to walk; any of the voluntary muscles, however, may 
be involved. It may be greater upon one side of the body than upon the 
other. The muscles are abnormally sensitive to mechanical stimulation, 
and often to galvanism. They are above normal size, and the fibres them- 
selves are enlarged. } 

The pathology of this disease is, according to Gowers, an altered func- 
tional condition of the muscle fibres, and an abnormal functional state of 
the nerve cells of the cord and the cortex. It isincurable, although the 
symptoms may be improved by active muscular exercise. 

Cervical Opisthotonus.—This is usually a symptom of disease at the 
base of the brain, occurring with simple, tuberculous, and chronic basilar 
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meningitis, sometimes with tumours of the posterior fossa of the skull. 
However, in certain cases it occurs as a form of reflex spasm, particu- 
larly in young infants who are suffering from diarrhoeal diseases or maras- 
mus. In these cases it may laSt for days or weeks. The deformity is 
produced by a contraction of the superior fibres of the trapezius and by the 
posterior group of cervical muscles. 

Torticollis—Wry-Neck,—Torticollis is usually produced by a tonic 
spasm of one sterno-mastoid muscle, with which may be associated spasm 
of the posterior cervical muscles, 
including the trapezius. In re- 
cent cases there is simply a con- 
dition of muscular spasm ; in those 
of long standing there may be 
permanent shortening of the af- 
fected muscle, atfophy, and par- 
tial paralysis. A somewhat simi- 
lar deformity may be caused by 
cicatricial contraction of the tis- 
sues of the neck following burns. 

The deformity varies some- 
what according as the sterno-mas- 
toid muscle is alone affected, or 
the posterior muscles also, and as 
to which predominates. In sim- 
ple sterno-mastoid spasm the head 
is inclined to the affected side and 
rotated toward the opposite side; 
the chin is raised, and the ear Fie. 122.—Spasmodic torticollis from malaria. 
approaches the clavicle. When Reapers oad ecmuseed of the left 
other muscles are involved the 
deformity is modified. If the trapezius is affected (Fig. 122) there is less 
rotation of the head, but it is drawn to the affected side and somewhat 
backward, while the shoulder is raised and the spine curved. Both of 
these symptoms may be seen to a slight degree in almost any marked case 
of sterno-mastoid spasm. Sometimes the spasm of the posterior muscles 
affects both sides; the head is then drawn backward and held rigidly but 
without rotation. In most of the recent cases the deformity can be 
partially or entirely overcome by passive force; but after a time this is 
impossible, owing to muscular shortening. In recent cases also localized 
pain and tenderness are frequently present, and sometimes they are severe. 

Etiology.—Spasmodic torticollis may be produced by anything causing 
irritation of the trunk or the branches of the spinal accessory nerve ; the 
source may be in the spinal canal, in the cranium, along the course of the 


nerve trunk, or of any of its peripheral fibres, 
48 
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Cases are usually divided into congenital and acquired. Whitman,* 
from the records of the Hospital for the Ruptured and Crippled, New 
York, for nineteen years, gives the following statistics of 264 cases,—torti- 
collis from Pott’s disease not being included: Males, 109; females, 155; 
congenital, 82; under two years, 33; from two to ten years, 153; over 
ten years, 46; acute (i.e., of less than two months’ duration), 77; chronic, 
60, of which number 22 had lasted two years or longer. 

Regarding the cause of congenital torticollis there is some dispute. 
Such cases have often been attributed to the contraction resulting from 
hematoma of the sterno-mastoid (page 96). My own experience coin- 
cides with Whitman’s, that this is rarely if ever the case. While it is pos- 
sible that the deformity is sometimes the consequence of injury received 
during delivery, the cause of most of the congenital cases goes back to con- 
ditions existing before birth. It may be compared to club-foot, and 
may be due to a faulty position of the child 7m utero, or it may come 
from more serious conditions, such as malformations, or unequal develop- 
ment of the two sides of the body. 

One of the most frequent causes in the acquired cases, is irritation of 
the spinal accessory nerve by an enlarged cervical lymph gland; this was 
the cause assigned in nearly half of Whitman’s cases; such is the usual 
etiology of torticollis following scarlet fever, measles, or diphtheria. I 
have seen it in the early stage of quinsy, and it may occur in cellulitis of the 
neck. A cause which the physician should always have in mind is cervical 
Pott’s disease; torticollis may be the earliest, and for several weeks some- 
times almost the only, objective symptom of this disease. Torticollis 
coming on acutely is most frequently due to cold (rheumatism?) or 
malaria. I have notes of eight cases clearly traceable to malaria, and have 
seen at least a dozen others. In several of these there was a distinct perio- 
dicity in the spasm, it recurring regularly at about the same time each 
day until quinine was given; in some cases it was accompanied by fever, 
in others not. In the so-called rheumatic torticollis, muscular pain and 
soreness are rather more prominent than in the other forms. In fourteen 
of Whitman’s cases the spasm was attributed to injuries other than burns; 
and in only nine was it associated with some other disease of the nervous 
system, most frequently with chorea. 

Prognosis.—Vhe result in a case of torticollis depends upon the cause, 
the severity, and the duration of the deformity. Most of the acute cases 
from malaria, rheumatism, etc., recover, under appropriate treatment, in 
the course of a few weeks, sometimes in a few days, and not a few re- 
cover spontaneously. The congenital cases with slight deformity are 
usually amenable to mechanical or postural treatment. if begun early. 
There is, however, in most of the other varieties a disposition of the de- 


* Observations upon Torticollis, Medical News, October 24, 1891. 
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formity, if untreated, to persist, and even to increase. If it has lasted 
several months the probabilities of spontaneous recovery ‘or even of im- 
provement are small. 

Treatment.—The first indication is to remove or treat the cause where 
one can be found. Malarial cases require quinine; rheumatic cases are 
benefited by rest in bed, hot applications, counter-irritation, friction, and 
sometimes by anti-rheumatic remedies. Cases which have lasted a month 
usually require some orthopedic head-support, and those which have 
lasted six months or more are rarely cured without a surgical operation. 
This may be either a subcutaneous tenotomy or myotomy of the sterno- 
mastoid, or an open incision. Whitman gives the result of thirty-two cases 
admitted for treatment to the hospital mentioned, as follows: In 17 in 
which the deformity had lasted less than six months, 10 were cured, the 
average duration of treatment being three months; 4 were improved, and 
3 not improved, the average duration of treatment in these cases being 
eleven months. Of 15 cases in which the deformity had lasted over six 
months, none were cured and only 6 improved, after an average of about 
eight months’ treatment. In the foregoing series of cases the treatment 
consisted mainly in the use of orthopedic apparatus; later results from 
incision have been considerably more favourable. But these figures show 
how serious a matter is an old case of torticollis, and emphasize the im- 
portance of resorting to radical measures early in the disease. 


HYSTERIA. 


This is not a disease of childhood, but one which is occasionally seen 
in early life. All that will be attempted in this chapter is to point out the 
most common manifestations of hysteria when it occurs in young children. 
After puberty it is essentially the same as in adults.* 

Etiology.— Hysteria is very rare before the seventh or eighth year, and 
most of the cases seen in children occur after the tenth year. As to sex, 
there is no such predominance of females as in later life, although even in 
childhood they are more frequently affected than males. Hereditary 
influences play an important part in the production of this disease. It is 
seen in children who inherit a nervous constitution, or in whose parents 
nervous diseases, such as insanity, or hysteria, or alcoholism have been 
present. Of the other etiological factors the most important are a dis- 
ordered nutrition, frequently with anemia or chlorosis, and overpressure 
in schools. Masturbation or phimosis may act as an exciting cause, or, 
indeed, anything which leads to an exalted nervous irritability and depre- 
ciation of the general health. It is occasionally associated with tuber- 


* For a fuller discussion of this subject, and references to recent literature, see 
Mills, in Keating’s Cyclopedia, vol. iv. 
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culosis; it may follow any of the acute infectious diseases 5 ; or it may be 
excited by injury, fright, or imitation. 

Symptoms.—There is scarcely any disease in which the clinical picture 
presented is so varied as in hysteria. It may simulate almost any form of 
organic disease of the brain, lungs, digestive organs, bones, or joints. The 
most common symptoms may be grouped under four general heads. These 
are, however, seen in almost every conceivable combination. 

1. Psychical symptoms.—Where these predominate there may be seen 
periods of mental depression of longer or shorter duration, a change in 
disposition, an indifference to surroundings, a capricious humour, or a nery- 
ous condition of extreme irritability with irregular paroxysms of laugh- 
ter or weeping without cause. There may be great excitability of temper, 
and fits of passion almost maniacal in their severity. There may be vari- 
ous hallucinations. Sleep is frequently disturbed, sometimes by attacks 
resembling ordinary night-terrors; sometimes somnambulism is present. 
There is often a disposition to deception about the most trivial matters, 
which may last for weeks. There is a tendency to imitate the symptoms 
of various diseases, which the patients may have witnessed in others or 
about which they have read. 

2. Sensory symptoms.—These are the most frequent manifestations of 
hysteria in early life. ‘There is often general or local hypereesthesia, 
which may be so great as to simulate inflammation of the various internal 
organs. Anesthesia is much less common, although it may be seen in 
children as young as eight or nine. Headache is an occasional symptom, 
and is sometimes associated with great tenderness of the scalp. There 
may be neuralgias in the different parts of the body, or sharp epigastric 
pain, sometimes accompanied by vomiting. Sometimes the special senses 
are affected, giving rise to hysterical blindness or deafness, usually of short 
duration. 

3. Joint symptoms.—These are really a variety of sensory disturbances. 
They are not uncommon, and are often most puzzling. The symptoms 
may be referable to the spine, or to any of the large joints, particularly 
those of the lower extr emity. All forms of organic disease of these joints 
may be simulated, and these patients are often treated for months with 
orthopedic apparatus, with the belief that they are suffering from Pott’s 
disease, lateral curvature of the spine, club-foot, or ostitis of the hip, knee, 
or ankle. Cases of this sort have been very fully described by Gibney,* 
and by Shaffer, whose articles should be consulted for fuller details. They 
are usually seen between the ages of ten and fourteen years, and occur in 
both sexes. There may be lameness referred to one of the large joints, 
curvature of the spine, or torticollis. The symptoms are most frequently 


* Gibney, Transactions of the American Neurological Association, 1877, “Shaffer, 
Archives of Medicine, New York, December, 1879, February and April, 1880. 
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referred to the hip, and next to the knee, the ankle, or the spine. The 
pain is often acute. It is increased by motion, and by attempts at over- 

_ coming the deformity, if any is present. There is a marked hyperesthesia 
of the whole limb, and sometimes of the body. In nearly every case there 
is marked tenderness of the spine upon pressure, especially in the dorsal 
region. The deformity may be very slight from spasm of the flexors 
only, or it may be severe, and followed by contracture, so that the thighs 
may be flexed tightly against the abdomen with the heels against the 
duttocks. Such deformities may last for months. There may be con- 
siderable muscular atrophy, but only that which comes from disuse. A 
special difficulty in diagnosis arises from the circumstance that these 
symptoms occasionally follow an injury. 

- Organic disease of bones and joints may usually be excluded by atten- 
tion to the following points: The mode of onset is more abrupt than is 
seen in bone disease, and the course of the disease is quite irregular. The 
degree of deformity is greater than is seen in bone disease of the same 
duration. There are general hyperesthesia of the limb, acute tenderness of 
the spine upon pressure, and undue sensitiveness to heat or cold. The de- 
formity varies from time to time, being always more marked when examina- 
tion is attempted. If the patients are closely watched, other evidences of 
hysteria may be seen. Under complete anesthesia the contractures may 
disappear entirely. There is no enlargement of the articular ends of the 
bones, no swelling of the soft parts, and no evidence of active inflammation 
or of suppuration. All the symptoms except the deformity are subjective. 
Under proper treatment there is in most cases perfect recovery, often in a 
surprisingly short time. 

4. Motor and convulsive symptoms.—In the milder forms we may 
see many varieties of tonic or clonic spasm. There may be seen local 
spasm of the eyes, face, or mouth, spasm of the muscles of the neck pro- 
ducing torticollis, of the muscles of respiration causing dyspnoea, which 
may be constant or paroxysmal. There may be hiccough, or spasm of the 
larynx causing hysterical aphonia. A very common symptom is hysterical 
cough, which may be so frequent and so severe—even accompanied by 
hemoptysis—that grave disease of the lungs is suspected; the chest, 
however, is free from the physical signs of disease. There may be fre- 
quent attacks of vomiting with eructations; these may be continued some- 
times even for months, and in rare instances blood has been vomited. 
There may be dysphagia from spasm of the cesophagus, or regurgitation 
of food on attempts at swallowing. In more severe cases we may have the 
symptoms of chorea major and attacks of hystero-epilepsy. The latter are 
rare in children and do not differ essentially from such attacks in older 
patients. There are usually prodromal symptoms. The convulsive move- 
ments are exceedingly varied in type. ‘There are painful sensations and 
sensitive areas, by pressure upon which hysterical symptoms may be in- 
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creased or even convulsions excited. The respiration may be rapid or 
irregular. All variations in tonic and clonic spasm may be seen. Opis- 
thotonus is frequent. Consciousness is not fully lost, but is disturbed, and 
hallucinations are present. The temperature.is normal. 

Hysterical paralysis is not common in children, but it may be seen 
even in the very young. Gillette has reported the case of a child eighteen 
months old who exhibited the symptoms of hysterical palsy of one arin. 
Other symptoms occasionally seen in hysteria, are persistent anorexia, poly- 
uria, sometimes incontinence of urine, disturbance of the secretion of 
saliva or perspiration, and very rarely hysterical fever. 

The general condition of hysterical patients is usually below the nor- 
mal. They are poorly nourished and anemic; they sleep badly; they have 
capricious appetites, feeble digestion, and faulty assimilation. 

Diagnosis.— Hysteria is apt to be overlooked because its occurrence in 
children is not considered as often as it should be. In most cases the 
diagnosis is easy if hysteria is suspected. A combination of vague discon- 
nected symptoms is usually present which admits of no other explanation. 
Organic disease can be excluded only by careful and repeated examinations. 
It is to be borne in mind, however, that hysteria not infrequently compli- 
cates organic or constitutional disease. Much importance is to be attached 
to a family history of hysteria or of other neuroses. From poliomyelitis, 
hysterical paralysis is differentiated by the presence of faradic contractility 
even though atrophy exists. Hysterical convulsions are differentiated from 
true epilepsy by the absence of any elevation of temperature, of biting of 
the tongue, evacuation of the'viscera, of a violent fall, and often by the 
rapid disappearance of the symptoms under appropriate treatment. : 

Prognosis.—T'his is better than in adults, especially if the cases are 
taken in hand early, before the disease has become deeply seated. Very 
much depends upon how well the directions for treatment can be carried 
out. The prognosis is less favourable where the hereditary tendency is 
strongly marked. In many cases there are relapses later in life. 

Treatment.—Prophylaxis is of much importance. When a hereditary 
tendency to nervous diseases exists in a family, or whenever very nervous 
children are placed under the physician’s care, every means should be taken 
toward muscular development, keeping the nervous system in the back- 
ground. Such children should lead an out-of-door life as much as possi- 
ble, preferably in the country ; they should keep early hours, have regular 
exercise, and their education should be directed with moderation and judg- 
ment; special attention being paid to regularity of work, and the preven- 
tion of overpressure in schools. Theatres and exciting books should be 
avoided. All stimulants, including tea and coffee, should be absolutely 
forbidden. The diet should be plain and nutritious. It is highly impor- 
tant that such children should be removed from association with a hysteri- 
cal mother, when this is possible. ; 
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In the general management of a case of hysteria, it is of the first im- 
portance that the child should be cared for by a person of firmness, who 
can exercise proper control. Hysterical children are always managed 
more easily when they are removed from their homes and placed under the 
charge of a good trained-nurse. Isolation is absolutely essential in many 
cases. The general health should be carefully looked after, and arsenic, 
iron, cod-liver oil, and other tonics given according to indications. Horse- 
back exercise and other out-of-door sports should be encouraged, and every 
means taken to interest the child in something which requires physical 
exercise. In cases of simulated disease, the child should be put to bed, no 
books or toys allowed, and no effort made toward his amusement. No 
sympathy should be exhibited, but the child should be treated with kind- 
ness and firmness. This moral treatment is quite as important as any 
other part of the therapeutics. In cases with hysterical joint symptoms 
the most valuable thing is counter-irritation to the spine, preferably by 
the Paquelin cautery. Some cases are benefitted by galvanism. The 
moral effect of hypodermics, eyen of cold water, is sometimes striking. 
Under no circumstances should mechanical force be used to overcome 
deformity. Many cases of hysteria improve under hydrotherapy; the 
cold douche, the cold pack, or the shower bath may be used. ‘This is 
valuable in conjunction with massage and the “ rest treatment.” 

In attacks of hystero-epilepsy the cold douche may be used, or pres- 
sure made upon the testicle or ovary. In severe cases ether may be given. 
Tn all hysterical cases the condition of the bowels should receive careful 
attention, as these patients are very prone to obstinate constipation. 


HEADACHES, 


Headaches are not common in little children except in connection 
with disease of the brain or meninges; in older children they occur from 
causes similar to those seen in adult life. The most frequent headaches 
may be grouped in the following classes : 

1. Toxic headaches.-Such are the headaches resulting from uremia, 
from carbonic acid in poorly ventilated rooms, and from malaria. But 
the largest number are due to absorption of toxines from the intestines, 
and are associated with chronic indigestion and constipation. 

2. Headaches from anemia and malnutrition—These are most fre- 
quently seen in girls from ten to fourteen years old. Some are intellec- 
tually bright, and have been crowded in their.school work; others are dull 
and learn only with difficulty, and in consequence worry over their work 
until their health becomes undermined. They sleep badly, lose appetite, 
and often become choreic. The anemia may be either the cause or the 
result of these symptoms,. The urine in these cases often contains a large 
excess of uric acid, 
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3. Headaches of nervous origin.—These may occur in children who 
are highly neurotic, either from their inheritance or surroundings, and in 
those who are the subjects of epilepsy or hysteria, and they may be symp- 
tomatic of organic disease of the brain, such as tumour or tuberculous or 
syphilitic meningitis. True facial neuralgia is rare in childhood except 
from carious teeth; from this cause, however, it is not infrequent. 

4. Headaches due to disease of some of the organs of special sense.—In 
connection with the eyes there may be conjunctivitis, keratitis, iritis, errors 
of refraction, or strabismus; connected with the nose there may be polypi, 
hypertrophic rhinitis, or adenoid vegetations of the pharynx; connected 
with the ears there may be otitis or foreign bodies in the canal. Hach one 
of these conditions requires special treatment. 

5. Headaches due. to inherited gout or rheumatism.—These are not 
very frequent, but they may be severe, and may at times simulate the onset 
of meningitis. They are often accompanied by pains in the joints, mus- 
cles, or nerve trunks; they may be associated with a urine which is highly 
acid and contains deposits of oxalates or of free uric acid. 

6. Disturbances of the genital tract are rarely a cause of headaches in 
children, although this may be the case in girls about the time of puberty, 
especially where menstruation is delayed or difficult. 

Diagnosis.—The diagnosis of headaches includes the discovery of the 
cause, and this is often difficult. In an infant or a young child, organic 
disease of the nervous system should always be suspected as a cause of se- 
vere headaches. In older children the important things to be considered, 
because the most frequent, are digestive disturbances, nervous exhaustion, 
malnutrition, and visual disorders. An absolute diagnosis in a case of 
persistent headache can be made only by a careful physical examination, 
not omitting a study of the urine; often there must be a close observation 
of the patient for some time. 

Treatment.—The only successful treatment is that which is directed 
toward a removal of the cause. Each one of the different groups above 
mentioned is to be managed differently, according to the principles else- 
where laid down regarding the treatment of these conditions. For the 
relief of the symptom, cold to the head, a hot foot-bath, and phenacetine — 
in moderate doses are perhaps the most certain of all remedies. 


DISORDERS OF SPEECH. 


In this chapter will be discussed only functional speech defects,* 
those depending upon organic conditions being considered in connection 
with diseases of the brain. The most common varieties are stuttering, 
stammering, lisping, alalia, backwardness, and functional aphasia. All 


* See Wyllie, Edinburgh Medical Journal, October, 1891. 
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forms are much more frequent in boys than in girls, the pisyesuen being 
more than four to one. 

Stuttering.—This is the most common form of speech disturbance. 
Articulation is distinct and the separate sounds are properly produced, 
but there is a difficulty in connecting the consonant with the succeeding 
vowel; this seems like an obstacle to be overcome. Stuttering is occa- 
sionally seen in most children. It is more frequent in the third and 
fourth years, before speech is thoroughly mastered. At this age it is 
aggravated or produced by disturbances of nutrition, but is usually of 
temporary duration, lasting for a few weeks or months. Only recently a 
little boy of four was under my care, who became very anemic, slept 
poorly, and suffered from malnutrition as a result of the confinement inci- 
dent toa home in the city. He soon began to stutter, and in a short 
time it became painfully marked. After a few weeks in the country he 
improved very much in his general condition, gained four or five pounds 
in weight, and his stuttering completely, and I think permanently, disap- 
peared. Such disturbances as this are analogous to chorea. In other cases 
stuttering follows some acute illness, and under such conditions also it is 
usually of short duration. 

Most children who become habitual stutterers do not begin until they 
are six or seven years old, and sometimes even later. Stuttering may arise 
from imitation, and probably inheritance is an occasional factor. It is 
frequently a mark of degeneration. 

It is important that all such cases receive early treatment before 
the habit becomes firmly fixed. The prognosis is good for sponta- 
neous recovery in nearly all the cases seen in very young children, 
and also in those coming on after acute illness. Other cases in which 
the condition has become habitual, should have the benefit of syste- 
matic training under a competent teacher in breathing, vocal and speech 
gymnastics. 

Stammering.—This term is sometimes used synonymously with stut- 
tering. Kussmaul makes the distinction between them that, in stammer- 
ing, individual sounds are difficult of production, while in stuttering it is 
syllabic combinations. Stammering is often accompanied by some defect 
in the organs of articulation—the teeth, lips, tongue, or palate—which 
is not present in stuttering. 

The treatment consists in careful training and in the correction of 
whatever abnormal local conditions may exist. 

Lisping.—-In this there is imperfect production of certain sounds, 
owing usually to a faulty position of the organs of articulation. The 
sounds may be so indistinct that they can not be understood. In this 
condition also there may be defective formation of some of the organs of 
articulation, although in the milder forms this is not the case. The treat- 
ment is similar to that of stammering. 
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Alalia.—This consists in a total inability to articulate. It is seen in 
all young infants during their earliest attempts at talking. In older 
children it is usually associated with some mental defect. 

Backwardness.—Backwardness is carefully to be distinguished from a 
late development of speech due to idiocy. At two years old children not 
deaf are almost invariably able to speak. Speech may be late in conse- 
quence of prolonged or very severe illness, and where it has been acquired 
it may be lost from similar causes. 

Functional Aphasia.—The term has been applied to a temporary loss 
of speech which sometimes occurs in chorea, and sometimes from severe 
fright or anything else which has produced a marked nervous im- 
pression. West records an instance in a girl of eight years, who was 
suffering from an attack of chorea induced by fright. Speech first be- 
came difficult and then was lost altogether. For a month the child could 
say only “ Yes” and “ No.” The case improved very slowly, but at the 
end of nine weeks had recovered completely. 

Loss of speech sometimes follows the acute infectious diseases, espe- 
cially typhoid fever. 

In all disorders of speech, the functional cases are to be distinguished 
from those which depend upon deafness and mental deficiency. The 
frequency with which these disorders are due to disturbances of general 
nutrition, and to local causes in the mouth and throat, should be borne 
in mind, and these conditions should receive their appropriate treatment 
early, before the habit of defective speech becomes firmly established. 
For the latter class of unfortunates, special training at the hands ofa 
competent teacher should be advised, preferably in an institution. 


DISORDERS OF SLEEP.* 


Disturbed Sleep, Sleeplessness.—Disturbed or restless sleep is much 
more common in infancy and childhood than is true insomnia, although 
the causes of the two conditions may be the same. 

Ltiology.—tIn infancy these symptoms are most frequently due to 
hunger or to indigestion resulting from overfeeding or improper feeding. 
Very often disturbed sleep is the result of bad habits, such as rocking 
during sleep or night-feeding. Sometimes it arises from dentition, or the 
pain of colic or otitis; at other times it may be simply the expression of a 
condition of nervous irritability, the result of inheritance or of the child’s 
surroundings. 

In later childhood the first thing to be suspected when sleep is much 
disturbed is some derangement of the digestive organs; in this will be 
found the explanation of fully half the cases. The most frequent type, 


* For the characteristics of the sleep of infancy, and the average amount taken at 
the different ages, see pages 5 and 6, 
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where the symptom is of long duration, is chronic intestinal indigestion, 
often associated with indicanuria, a condition in which the diagnosis of 
the mother is usually worms. Other cases are due to obstructed respira- 
tion from adenoid growths of the pharynx or enlarged tonsils, sometimes 
to nocturnal attacks of asthma. A lack of fresh air in the sleeping room, 
excessive or insufficient bedclothing, and cold feet, are other frequent 
causes. Disturbed sleep with “starting pains” is one of the earliest 
symptoms of hip-joint disease. In the nervous exhaustion resulting 
from overpressure in schools, and in malnutrition and anemia, dis- 
turbances of sleep are well-nigh constant. They are also seen in organic 
cardiac disease and in all pulmonary conditions accompanied by dysp- 
noea or cough. Sleep may be disturbed in consequence of bad dreams 
which have their origin in exciting stories heard or read just before bed- 
time, or in too violent or exciting play. To discover the cause in almost 
any case it is nécessary to investigate carefully the whole routine of the 
child’s life. 

Symptoms.—The condition may be one of real insomnia which may 
last for weeks or months; or the sleep may be simply disturbed and rest- 
less, the child waking many times during the night, and when asleep will 
not lie quietly, but constantly changes his position. Sometimes children 
wake suddenly with a scream, but immediately drop off to sleep again. 

Treatment.—The essential treatment consists in the discovery and re- 
moval of the cause of the disturbance. This will often involve a radical 
change in the manner of feeding, in the hygiene of the nursery, and in 
all the surroundings of the child; but in this way only should these cases 
be managed. Under no circumstances should the physician countenance 
the use of drugs to promote sleep in children, except in the case of severe 
acute disease. Soothing syrups and all nostrums for “ teething” should 
be absolutely forbidden. Mothers and nurses are only too ready to fall 
into the habit of using them, because the injurious effects are not appre- 
ciated. When the cause of sleeplessness is found and removed the child 
will sleep, but compulsory sleep obtained under other conditions is always 
productive of more harm than good. if food, diet, and all bad habits 
have been corrected, nervous causes should be investigated. When no 
cause can be discovered the treatment should consist in putting the 
child upon the simplest possible diet, and in attention to such general 
conditions as anemia, malnutrition, and neurasthenia, some of which 
are almost certain to be present. In many cases a warm bath at bed- 
time will be found beneficial. A quiet, darkened room, plenty of fresh 
air, and the stopping of both eating and drinking during the night, are 
essential to a cure in most cases. When the condition accompanies some 
acute disease, the drugs which are most useful are codeine and trional. 
A child of two years may take 35 of a grain of codeine or two grains of 
trional as an initial dose, to be increased if necessary. 
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Night Terrors—Pavor Nocturnus.—Two classes of cases have been 
grouped under this head, both haying this in common, that sleep is dis- 
turbed by fright. In an excellent article upon this subject,* Coutts calls 
attention to the necessity of sharply distinguishing between them. 

The condition in the first group partakes of the nature of nightmare. 
It may be due to partial asphyxia from adenoid growths of the pharynx, 
or to other causes mentioned under disturbed sleep, or it may be gastric 
or intestinal in its origin. These cases are quite frequent. Sleep may 
be disturbed from the outset, and the attack may be merely the culmina- 
tion of such disturbance. The child wakes in a state of fright and ex- 
citement, and often says he has had a bad dream. His mind is clear, he 
recognises those about him, but it may be a long time before he is suffi- 
ciently calm to sleep again. The attack may be remembered perfectly 
the next day. Cases like this are to be managed in the same general way 
as those of disturbed sleep above mentioned. 

In the second group are the only cases to which the term “ night ter- 
rors ” should really be applied. These are relatively rare, but the condi- 
tion is a much more serious one. The symptom is due to some disturb- 
ance of the central nervous system. According to Coutts, it occurs espe- 
cially in those of neurotic antecedents, or those who have previously suf- 
fered from infantile convulsions, and it is often the precursor of other 
nervous attacks—migraine, hysteria, epilepsy, and even insanity. ‘The 
attack usually comes suddenly where a child has previously been sleep- 
ing quietly, and more frequently in the early part of the night than later. 
He is generally found sitting upright in his bed in a bewilderment of 
terror, being “afraid of the dog,” or “ the bear,” or there is some other 
vision or hallucination which has produced the fright. Often this is asso- 
ciated with something of a red colour. The child does not recognise 
those about him, does not know where he is, and may go to sleep again 
without coming to full consciousness. The next day there is no recollec- 
tion of what has happened. Usually no after-effects are seen, but some- 
times a large amount of pale urine is passed. The attacks may be re- 
peated at intervals of a few months, or they may occur every few nights; 
but whatever the peculiar nature of the vision, it is likely to be repeated 
in nearly the same form. Such attacks have something in common with 
epileptic seizures, and the diagnosis between them may at times be diffi- 
cult. ‘They are always to be regarded seriously, not only on account of 
what they are in theniselves, but on account of what may follow. 

Treatment.—All mental and nervous strain should be most carefully 
avoided, and where the attacks are frequent the bromides should be given 
at bedtime. Some person should sleep in the same room with the child, 
or in an adjoining one with the door open. 


* American Journal of the Medical Sciences, February, 1896. 
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Excessive Sleep.—It is rare that either infants or children sleep an un- 
natural amount of the time unless one of two causes is present—organic 
brain disease or the use of drugs. The latter is always to be suspected if 
with the sleep there is associated obstinate constipation. Opium in the 
form of “soothing syrup ” or Teens, is the drug which has usually 
been given. 


INJURIOUS HABITS OF INFANCY AND CHILDHOOD, 


On account of the close connection of such habits with disturbances 
of the nervous system, they may be properly considered with the func- 
tional nervous diseases. Although some of these habits may not be of 
serious importance, yet as a group they have received altogether too little 
attention at the hands of the physician. 

Sucking.—This is a very common habit in infants, and during the first 
few months it is seen to some degree in most of them. If they are care- 
fully watched the habit is easily stopped; otherwise it may continue in- 
definitely. Young infants usually suck the fingers when hungry, and this 
can scarcely be considered abnormal, but an effort should always be made 
to stop it, lest the habit become fixed. Lindner * distinguishes between 
simple sucking and sucking with combinations. In the former, the child 
sucks some part of the body, such as the thumb, fingers, toes, tongue, lips, 
back of the hand or arm, or it may be some foreign substance, such as 
part of the clothing, the blanket, a rubber nipple, or the “ pacifier.” This 
is the most common form that is seen. In the second variety the suck- 
ing is accompanied by the rubbing of some other parts, which seems to 
afford a pleasurable excitement; this may be the ear, the genitals, or any 
other portion of the body. Sometimes sucking is accompanied by some 
practice which produces actual pain, such as pulling of the hair or scratch- 
ing the body. Habits of sucking often persist throughout infancy, and 
not infrequently throughout childhood; they have often been known to 
continue up to puberty. The longer the habit has lasted the more diffi- 
cult is it to break. 

The results of sucking may be serious. Deformities of the thumb or 
finger, of the lips and teeth, and even of the jaws, are sometimes pro- 
Teced. I know a lady, now in advanced life, whose thumbs to this day 
show a deformity resulting from the habit of thumb-sucking while a child. 
In her case the habit was not broken until she was eight or nine years 
old. Probably the most pernicious result of sucking is its tendency to 
develop the habit of masturbation. Habitual sucking of one hand or 
finger may lead to spinal curvature. 

Treatment.—In the management of these cases the most important 
thing is to arrest the habit early, before it becomes fixed. Too often the 


* Jahrbuch ftir Kinderheilkunde, vol. xiv, p. 68. 
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habit of thumb-sucking, or of sucking a rubber nipple, is encouraged by 
mothers, nurses, and sometimes even by physicians because of the 
temporary quiet which is thereby produced. Under no circumstances 
should it be resorted to as a means of putting-children to sleep or other- 
wise quieting the nervous system. With infants, the only treatment 
which is at all successful is mechanical restraint. It is of no use to 
cover the part which is sucked with bitter solutions. The hands of 
young infants may be covered with mittens, or with the long sleeves of 
a night-gown which is pinned to the bed, so that it is impossible for the 
child to get the part to the mouth; or pasteboard splints may be applied 
at the bend of the elbow, so as to prevent flexion of the arms. In the 
milder cases the habit is often discontinued spontaneously; but when 
it has been indulged until a child is four or five years old, it is broken 
only with the greatest difficulty. Punishments are of little avail, but 
rewards are often successful. | 

Masturbation.—This is not uncommon even in infancy. Many cases 
have been observed during the first year, and some as early as the seventh 
or eighth month. It is seen in children of all ages and in both sexes ; 
but in infants and young children it is, in my experience, much more 
common in girls than in boys. 

Etiology—tLocal causes are present in a large number of the cases, 
and this is usually something which produces undue irritation. The 
most frequent are, long or adherent prepuce, phimosis, balanitis, vulvo- 
vaginitis, eczema of the labia, threadworms, and tight clothing. A urine 
which is irritating because of excessive acidity or the presence of crystals 
of uric acid may be a cause. Any irritation may lead the child to rub 
the parts in some way, and a pleasurable sensation being excited, this 
action is repeated until a habit is formed. Other causes are exercises 
in which the legs are rubbed together, or the body against a pole, as in 
climbing. To these causes must be added, in infants at least, the habit 
of sucking. After infancy the habit of masturbation is usually ac- 
quired from other children, sometimes taught by vicious nurses. 

General causes are also important as predisposing factors. These 
are the same as underlie most of the neuroses of childhood—viz., marked 
anemia, general malnutrition, and a highly neurotic constitution, which 
is often an inheritance, and is always aggravated by surroundings which 
tend to unnatural stimulation of the nervous system. When masturba- 
tion develops in a young child without any local cause, it may be an 
early sign of either mental deficiency or moral delinquency ; if looked 
for, other stigmata of degeneration will usually be found, and in most 
cases other vicious traits will soon appear. 

Symptoms.—In infants and very young children masturbation is 
often accomplished by thigh friction or by rubbing the body against a 
pillow, chair, or some other object. The variety of ways is almost end- 
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less. Frequently the child will simply lie upon the floor with the thighs 
crossed and rigidly held, and only a backward and forward motion of 
the body made. This lasts for a few moments, is accompanied by flush- 
ing of the face and some appearance of excitement, followed by relaxa- 
tion, and often by perspiration. It frequently happens with little chil- 
dren that these “ queer tricks,’ as they are often regarded, have been 
continued for months before their true nature is suspected. 

A consciousness that they are doing something wrong early leads 
even young children to get by themselves when they repeat the habit. 
It is especially likely to be practised when children lie long awake alone 
after they go to bed, or if they wake early. The habit is always made 
worse by any deterioration of the general health. I have known chil- 
dren, who were thought to be cured, to relapse under such conditions. 

It is somewhat difficult to separate the general symptoms with which 
masturbation is- associated, and upon which it largely depends, from 
thase which are the direct result of the habit. There are some children 
in whom the condition is chiefly or entirely dependent upon a local 
cause, or when it is only occasionally practised, in whom no general 
symptoms are seen, or at most only an unnatural shyness and a disposi- 
tion to seek seclusion. Others are precocious and excitable with an ex- 
cessive amount of nervous sensibility. There are others in whom more 
marked nervous symptoms are present; the most striking are absent- 
mindedness, loss of power of concentration, loss of interest in all amuse- 
ments, and mental. depression. In some cases nymphomania, or even 
insanity, may be the result. Epilepsy, chorea, or hysteria may develop, 
particularly where a strong predisposition to them already exists in 
the family. The effect of masturbation upon the physical and mental 
development of the child may be serious when it is begun at an early 
age or is frequently practised. But even more striking is the change 
sometimes brought about in a child’s moral nature. Even little children 
of eight or nine years may become centres of moral infection, which 
may involve a group of playmates or even a whole school. 

Local symptoms of-masturbation are not always present; in the 
male there may be redness and slight swelling of the prepuce; the or- 
gans may be abnormally large or simply much relaxed. In the female 
similar conditions may exist, and sometimes there is vaginitis. 

Prognosis.—Masturbation in children is at all times a most difficult 
condition to deal with. The outlook is better in infants and young chil- 
dren than in those who are older, because the latter are more difficult to 
watch and control; besides, in them the habit has usually become more 
firmly fixed. In young children local causes are frequently found to be 
at the root of the trouble; in those who are older general causes are 
more often present, and these it may be impossible to remove. When 
masturbation is a symptom of degeneracy it is usually hopeless. 
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Treatment.—The most important thing is an early recognition of 
the condition. The physician should put parents and nurses on their 
guard, and the first suspicions should be reported and the child care- 
fully watched until all doubt is removed. In young infants much may 
be accomplished by mechanical restraint. The kind of restraint which 
is necessary will depend upon the manner of masturbating. If by the 
hands, they should be tied during sleep, so that the child can not reach 
the genitals; if by the thigh-friction, the thighs should be separated by 
tying one to either side of the crib. In inveterate cases, a double side- 
splint, such as is used in fracture of the femur, may be applied. In 
children that are over three years old, all such contrivances are almost 
invariably unsuccessful. It is of the utmost importance in every case to 
have the child under the close surveillance of a competent and trust- 
worthy person. He should be especially watched just after being put 
to bed and immediately after waking. Corporal punishment is often 
useful in very young children, but of little or no benefit in those who are 
over three years old. In fact, in such cases it may do positive harm, for 
deception and lying are soon added to the previous vice. The mother 
should secure the child’s confidence, and in every way possible seek to 
strengthen his will and stimulate his self-control, using her influence to 
help him break the habit. The local causes, too, must be examined into 
and removed whenever found. Circumcision should be done if phimosis 
exists, and even where it is not, the moral effect of the ‘operation is 
sometimes of very great benefit. In girls improvement sometimes fol- 
lows a separation under anesthesia of the preputial hood from the cli- 
toris. Ifa dorsal slit is made in the prepuce a recurrence of the adhe- 
sions can easily be prevented. Complete circumcision is sometimes done 
with advantage, and in very obstinate cases the clitoris may be cauterized. 
Blistering the inside of the thighs, the vulva, or the prepuce is sometimes 
useful. Care should be taken that the clothing does not irritate the 
parts. ‘The child should not only be removed from all vicious compan- 
ions, but constant watchfulness should be exercised in the home and at 
school, that the child should have no opportunity to teach other children 
the habit. In the most serious cases the child should be sent away from 
home and kept from other children. The co-operation of a trustworthy 
nurse or companion is indispensable. General treatment should be di- 
rected to the child’s condition; it is required in most of the cases. 
A child suffering from malnutrition and anemia should be sent to 
the country, kept out of doors and away from books, studies, and from 
everything which stimulates or excites the nervous system. Almost all 
exercises except horseback may be recommended. Every means should 
be employed to build up the child physically. Cure results in most 
cases only by using all these measures and for a long time. 
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Nail-biting and Tongue-sucking are two forms of habit which are less 
frequent and less important than those already mentioned. The former 
is best remedied by keeping the nails cut very short. Tongue-sucking 
seldom becomes a fixed habit, ahd the child usually ceases it of his own 
accord as he grows older. 


CHAPTER III. 
DISEASES OF THE BRAIN AND MENINGES. 


MALFORMATIONS, 


THE malformations of the brain are of great variety, and many of 
thém are solely of anatomical interest, as the conditions are incompatible 
with life. Only the most frequent and the best-known types will be men- 
tioned, and those which are of interest from a clinical point of view. 

Meningocele, Encephalocele, and Hydrencephalocele.—These three 
conditions have in common a protrusion of some part of the cranial con- 
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Fie. 123.—Meningocele. Fre, 124.—Encephalocele. Fre. 125.—Hydrencephalocele. 


tents through an opening in the 
skull. In meningocele (Figs. 123, 
126) there is protrusion of the 
membranes alone. These form a 
sac, which is usually, but not inva- 
riably, distended by fluid. In en- 
cephalocele (Fig. 124) there is a 
protrusion of a portion of the brain 
substance; this is connected with | | — 
the rest of the brain by a constrict- ia. deatte Moninaoosle. 
ed neck or pedicle. The tumour From a patient in the Babies’ Hospital. 
: . The autopsy showed that the sac communi- 
may or may not contain fluid. In cated with the lateral ventricles. 
hydrencephalocele (Fig. 125) there se) 
is a protrusion of a portion of the brain substance which contains within 
it a cavity filled with fluid, this cavity communicating with the distended 


lateral ventricles, 
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In all chese conditions there is a tumour, usually pedunculated, of a 
round or pyriform shape, with a smooth or lobulated surface. The ordi- 
nary size is that of a mandarin orange; it may be as small as a walnut, or 
as large as the patient’s head. It is generally cov- 
ered by the scalp, which is often denuded of hair; 
but it may be covered only by granulation-tissue, 
or it may show a central cicatrix, like that of spina 
bifida. Other deformities, such as spina bifida, 
club-foot, and hare-lip are frequently present. 

All these conditions are rare, but the most fre- 
quent and most serious one is hydrencephalocele, 
this being usually associated with hydrocephalus. 
— The next in frequency is encephalocele, which has 
gee eee Gece the best prognosis. This is frequently termed 

Hoey oa the Babies’ hernia cerebri. If fluid is present, it is external to 

ue the brain. In meningocele (Figs. 126 and 127) 

there is simply an accumulation of fluid in the arachnoid cavity, which 

communicates by a small opening with the general arachnoid cavity of 
the brain. 

Of one hundred and five cases collected by Schatz, fifty-nine occupied 
the occipital region and forty-six were frontal. The aperture through 
which the occipital protrusion takes place is usually 
in the median line. It may communicate with the 
posterior fontanel, with the foramen magnum, or with 
the cleft of a spina bifida. The occipital bone may 
be divided in the median line, or rarely it may be 
absent. 

In the naso-frontal form (Fig. 128) the tumour 
is usually at the root of the nose, a little to one side 
of the median line.. The aperture is most frequently 
between the cribriform plate of the ethmoid and the 
frontal bones. It may be between the lateral halves }y¢. 198 Naso-frontal 
of the frontal bone, causing a median tumour. The sites (after 
point of protrusion may also be the lateral region 
of the skull, generally about the lateral fontanel, or along the line of the 
sutures; it may project into the mouth or the pharynx. These anterior 
tumours are usually small, although large ones containing the anterior 
lobes of the brain have been seen. 

The theory of the origin of these malformations which is most widely 
accepted is that they are primarily cases of intra-uterine hydrocephalus, 
and as the cranial cavity is gradually closed by the development of the 
bones, a certain portion of the brain is left outside. 

Symptoms.—The tumour is always congenital, although after birth 
it frequently increases very much in size. A typical tumour is round 
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and elastic, usually giving evidences of fluid; it pulsates synchronously 
with the heart; during screaming or forced inspiration; it increases in 
size; partial and in some cases complete reduction is possible, but this is 
usually followed by marked cerebfal symptoms, even by convulsions. After 
partial reduction, an opening in the skull may often be made out. Micro- 
cephalus may be present, or there may be unequal development of the two 
sides of the head. 

The following differential points given by Treves, indicate the most 
characteristic features of the three varieties: In meningocele, the tumour 
is at first small, but increases; it has a smooth surface; it is pedunculated ; 
there is distinct fluctuation, perfect translucency, rarely pulsation ; often 
it is completely reducible; compression of the tumour causes cerebral 
symptoms; the skull is normal. In encephalocele, the tumour is small 
and smooth; it is rarely pedunculated; fluctuation is absent; it is not 
translucent; there is distinct pulsation; it is usually reducible; pressure 
causes cerebral symptoms; the skull is normal. In hydrencephalocele, 
there is a large pendulous tumour with an irregular or lobulated sur- 
face; it is pedunculated ; translucency is rarely complete; fluctuation is 
distinct; it is irreducible; pressure rarely causes symptoms; microcepha- 
lus and other deformities are often associated. 

The occipital tumours are usually more serious than the frontal ones. 
The majority of cases die in the course of the first few weeks of life, 
death resulting from meningitis, convulsions, or rupture. In meningocele 
the tumour usually grows slowly, and ultimately may be shut off from the 
cranial cavity; but gradual thinning of the membrane may take place, and 
spontaneous or accidental rupture occur. In encephalocele the tumour 
grows slightly, or not at all. Most of these patients exhibit signs of 
mental impairment or other evidences of organic brain disease. 

Treatment.—According to Treves, operation is justifiable only in 
case of impending rupture. The conditions present are essentially the 
same as in spina bifida. Meningocele may be aspirated, injected with 
iodine, or with Morton’s iodine and glycerin solution; the sac may be 
laid open and a plastic operation performed for the closure of the com- 
munication with the cranial cavity; or the skin may be divided, and a 
ligature or clamp applied to shut off the communication with the brain. 
All these methods have been at times successful, but cure has in many 
instances been followed by the development of chronic hydrocephalus. 
Encephalocele is to be treated by protection and compression. Aspiration 
may be resorted to if fluid is present. In hydrencephalocele the prognosis 
is absolutely bad under all circumstances. Schatz * gives the following 
statistics, showing the results with and without operation, all varieties 
being included: Of twenty-four occipital tumours not operated on, three 


* Berlin. klin. Wochenschrift, No. 28, 1885. 
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recovered; of thirty-five operated on by excision, ligation, or injection, 
six recovered. Of forty-six frontal tumours, there were six recoveries in 
thirty-two cases without operation, and two recoveries in fourteen cases 
with operation. : 

Microcephalus.—This is generally regarded as due to premature ossi- 
fication of the skull; but this theory is certainly inadequate to explain 
all the cases. In many children suffering from marasmus, the sutures 
ossify and the fontanels close much earlier than in healthy infants of 
the same age, chiefly because, with the rest of the body, the brain also 
has ceased to grow. So it is true of some of the cases, at least, of micro- 
cephalus, that the early ossification of the skull is due to arrested growth 
of the brain, and not the reverse. The reasons for the developmental 
arrest in the brain are for the most part unknown. The condition usually 
dates back to intra-uterine life, although in some cases it appears to begin 
after birth. . 

It is well known that there is not an invariable relation between the 
size of the head and the size of the brain, although generally the two cor- 
respond. If the circumference of the head is much below the average for 
the age (page 20), and relatively much less than the measurements of the 
rest of the body, microcephalus may be assumed to exist. Sachs calls 
attention to the fact that the circumference of the head may be nearly 
normal and yet the essential conditions of microcephalus exist, owing to 
imperfect development of the anterior part of the brain. 

The symptoms of microcephalus are those of idiocy and cerebral 
paralysis, existing in all possible combinations and with variable degrees 
of severity. 

A new surgical interest in these cases has been awakened during the 
last few years by the operation of craniectomy. The purpose of this oper- 
ation, which was devised by Lannelongue, is to relieve the intracranial 
pressure by making a longitudinal opening in the skull, on one or both 
sides. The opening made is usually about half an inch wide and four 
or five inches long. It is one or two inches from the sagittal suture, to 
which it is parallel. For the time being the cranial capacity is increased, 
but it is doubtful if even this is permanent. Jacobi* gives a report of 
thirty-three cases operated upon by American surgeons, with fourteen 
deaths and nineteen recoveries. At the time of report the condition in 
the cases which survived the operation was as follows: no improvement 
in seven ; slight, in seven; “some,” in one; much, in two; no history, in 
one; uncertain, in one. I quite agree with him that such results do not 
justify the performance of this operation. 

Congenital Hydrocephalus.—These cases may fairly be considered as 
belonging in this group, although they have been discussed elsewhere. 


* New York Medical Record, May 19, 1894, 
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Porencephalus (literally, a hole in the brain) is a condition in which 
there is a large depression in some part of the brain, but with surrounding 
parts well developed. Such depressions may involve a whole lobe, and 
they may be deep enough to reaeh the lateral ventricles. 

Porencephalus is described as congenital or acquired. In the congeni- 
tal form, the defect is usually found in the anterior or middle part of the 
brain. ‘The origin of these conditions is still a disputed question. They 
are probably due to early vascular changes. Children sometimes live 
several years with very large defects, the symptoms depending upon the 
seat of the lesion. The acquired form of porencephalus is usually one of - 
the late results of meningeal hemorrhage. It may affect one or both 
sides. Such cases present the symptoms of spastic paralysis—usually 
diplegia. In all cases with large brain defects, the space is filled with fluid. 


Z PACHY MENINGITIS. 


Pachymeningitis, or inflammation of the dura mater, occurs both as 
an acute and a chronic disease. 

Acute Pachymeningitis—This is very rare in children. Only pachy- 
meningitis externa is generally included under this term, as acute pachy- 
meningitis interna does not occur alone, but usually with inflammation of 
the pia mater (leptomeningitis). It may be associated with disease or 
injury of the bones of the skull, but is most frequently seen in connection 
with middle-ear disease. It generally begins as a localized process, but 
the inflammation may extend to the inner layer of the dura, and to the 
pia mater; or it may remain circumscribed, and terminate in the forma- 
tion of an abscess between the dura mater and the bone. 

The symptoms of acute pachymeningitis are distinctive only when 
the process is localized. They are then usually associated with middle- 
ear disease, and are indistinguishable from those of cerebral abscess. 
The treatment is surgical. 

Chronic Pachymeningitis.—This, in children, almost invariably af- 
fects the inner layer of the dura mater (pachymeningitis interna) ; it is 
also known as pseudo-membranous and as hemorrhagic pachymeningitis 
or hematoma of the dura mater. Its causes are for the most part un- 
known. It is not very rare, being usually discovered at autopsy in chil- 
dren, chiefly cachectic infants, who have died of other diseases. In the 
Report of the New York Pathological Society for 1890 Northrup records 
six such cases. I have seen five similar ones, as well as one other asso- 
ciated with chronic hydrocephalus. 

Two classes of cases are to be distinguished—those with, and those 
without extensive hemorrhages. In the lattergroup there is found a thin, 
translucent, vascular membrane lining the inner surface of the dura. It 
may be only a delicate film which can be scraped off; it may be as thick 
as ordinary blotting-paper, or even twice that thickness. The membrane 
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is often oedematous; it is exceedingly vascular, and the vessels have very 
thin walls. There are usually scattered, punctate hemorrhages, and 
there may be a few of larger size. This membrane may cover the whole 
inner surface of the dura, but in most cases it is principally over the con- 
yexity and may be found only here; it is apt to be more upon one side 
than upon the other. In cases of long standing there may be adhesions 
between the dura and the pia. When large hemorrhages have taken place, 
quite a different pathological appearance is presented. ‘The lesions found 
in a case upon which I made an autopsy in the New York Infant Asylum, 
are fairly typical: The infant was six months old, and the symptoms had 
existed for six days. The fontanel was bulging to a marked degree, and 
the sagittal and coronal sutures were separated. A thin recent clot from 
one eighth to one fourth of an inch in thickness covered nearly the whole 
of the right hemisphere and part of the convexity of the left. The entire 
dura was lined both at its convexity and base by a pseudo-membrane of 
grayish color, about one sixteenth of an inch in thickness. The brain 
was anemic. 

In cases of longer standing partial organization of the clot may be 
seen ; in more recent ones the blood is partly or entirely fluid. I once 
found acute leptomeningitis with a purulent exudation, associated with 
hemorrhagic pachymeningitis. In cases where life is prolonged for years, 
there may be partial or even complete absorption of the clot, followed by 
the formation of cysts, considerable inflammatory thickening of the pia 
with deposits of blood pigment, and finally atrophy and sclerosis of the 
cortex. The source of the hemorrhage may be the rupture of a single 
large vessel, but more frequently the blood comes from many small 
vessels. 

Symptoms.—These are due to the hemorrhage, and not to the inflam- 
matory process. Until hemorrhage occurs there are no symptoms by 
which the disease can be recognised. Thus in many of the cases in which 
pachymeningitis is found at autopsy, its existence is not suspected dur- 
ing life. The occurrence of hemorrhage is sometimes marked by vomit- 
ing or convulsions, and usually there is loss of consciousness. It may 
be a question whether the convulsions are the cause or the result of 
the hemorrhage. In most cases they seem to be the result. They are 
usually general and repeated. If the hemorrhage occurs slowly, there 
may be stupor without convulsions until nearly the close of the disease. 
In the fatal cases the symptoms generally continue from two days to a 
week. There are dulness, stupor, and finally coma, death occuring in coma 
or convulsions. If the hemorrhage is diffuse—and this is apt to be the 
case—there is rigidity of all the extremities; if it is of one side only, the 
rigidity affects only one arm and leg. The pupils are more frequently 
contracted, but may be dilated or unequal. There is diplegia, hemi- 
plegia, or monoplegia, according to the seat and extent of the hemor- 
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rhage. The respiration is slow and irregular and may be of the Cheyne- 
Stokes variety. ‘The pulse is slow, irregular, and sometimes intermittent. 
The temperature is at first normal, but rises slowly until death occurs, 
when it is from 100° to 103° ¥. Generally the cranial nerves are not 
affected, and opisthotonus is absent. The knee-jerk is often exagger- 
ated. In cases which do not prove fatal—these being chiefly in older 
children—we have a similar onset, but after a few days consciousness is 
regained, and only hemiplegia or monoplegia remains. The course of the 
paralysis is that seen after meningeal hemorrhage due to other causes. 
Wagner has reported a case in which recurring hemorrhages took place 
at intervals of several months, the autopsy showing distinct evidences of 
both old and recent lesions. 

Pachymeningitis, I believe, plays a much more important réle in the 
production of meningeal hemorrhages in children than has generally been 
accorded to it. From the frequency with which this lesion is found as a 
cause of sudden meningeal hemorrhages which are fatal, it is not unlikely 
that many of the cases which recover with hemiplegia or monoplegia, may 
be due to the same cause. 

The prognosis depends upon the age of the patient and the extent of 
the hemorrhage. Extensive hemorrhages are usually fatal in infancy, 
but small ones are seldom so, for they are rarely at the base. The prog- 
nosis of the paralysis in cases not terminating fatally, is the same as after 
meningeal hemorrhage due to other causes, with perhaps an added liabil- 
ity to recurrent attacks. 

Without large hemorrhages, pachymeningitis interna can not be diag- 
nosticated ; and it is impossible to differentiate the hemorrhagic cases 
from other varieties of meningeal hemorrhage. It is important to make 
a diagnosis between pachymeningitis with hemorrhage, and acute simple 
meningitis. In the former we have a sudden onset; stupor occurring 
early, usually on the first day, gradually diminishing in cases of recovery, 
or deepening into coma in fatal cases; localized or general paralysis, also 
occurring early; there is no fever in the beginning, and only moderate 
fever at the close. In acute meningitis we usually have a higher tem- 
perature, especially early in the disease ; coma develops later, and rigidity 
of the extremities is less pronounced. In certain cases, however, where 
the hemorrhage occurs in the course of some other disease, a differential 
diagnosis may be impossible. 

Treatment.—The treatment of pachymeningitis hemorrhagica is symp- 
tomatic. The indications are, to relieve cerebral congestion by applying 
ice to the head, to allay irritative symptoms by the use of bromides, and 
to keep the patient perfectly quiet. 


454 DISEASES OF THE NERVOUS SYSTEM. 


ACUTE MENINGITIS. 


' Three distinct varieties of acute meningitis are met with in children. 
1. Cerebro-spinal meningitis. This is the only variety of meningitis 
which prevails epidemically, but it also oceurs sporadically. It is due to 
a specific cause, the diplococcus intracellularis of Weichselbaum, known 
also as the meningococcus. It may be regarded as a general infectious 
disease, but with its essential lesions in the brain and cord. 

2. Simple acute meningitis, which may be due to a wide variety of 
micro-organisms. Although this is sometimes primary, it is usually a 
secondary disease. 

3. Tuberculous meningitis. 


CEREBRO-SPINAL MENINGITIS—EPIDEMIC MENINGITIS—CEREBRO- 
SPINAL FEVER. 


Epidemics of cerebro-spinal meningitis are separated by quite long 
intervals and occur without any assignable cause. The following chart 
(Fig. 129) represents the prevalence of the disease in New York city 
during the last fifty years. This shows that very little was seen of 
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Fig, 129.—Chart showing deaths from cerebro-spinal meningitis in New York city, for fifty 
years, per 100,000 of population. 


cerebro-spinal meningitis until the epidemic of 1872. After this time 
a certain number of deaths from this cause occurred each year, there 
being two or three times as many in some years as in others; but there 
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was no extensive epidemic until that of 1904-5. What has been said of 
New York is true of almost every large city. In remote country towns, 
epidemics are occasionally witnessed, and after prevailing a few months 
the disease disappears as mysteriously as it came. Epidemics are usually 
seen in the winter and early spring, lasting for several months, gen- 
erally reaching their height in March or April and slowly subsiding as 
warm weather approaches. 

With reference to the cause of epidemics very little has been settled. 
When the disease prevails in cities it usually occurs in crowded tene- 
ments, being relatively infrequent in private houses. Many cases may 
occur in certain districts, while in others not very far removed there 
may be very few. These facts suggest a connection with unsanitary con- 
ditions, but nothing that is positive has been demonstrated. 

Cerebro-spinal meningitis is not contagious. Whether the disease is 
in any way communicable is not yet established. The fact that in a 
considerable number of cases (about 15 per cent according to the obser- 
vations of the New York Health Department) an organism closely 
resembling the meningococcus, if not identical with it, has been found 
in the noses of children and adults exposed to the disease, affords some 
grounds for believing the disease to be communicable; probably very 
much as lobar pneumonia sometimes is. However, when we consider 
that in fully 70 per cent of the cases but one person in a household is 
affected, although no effort at isolation is made, it will be apparent that 
the danger of spreading the disease in this way is slight. I have never 
known the disease to originate in a hospital, although in New York 
patients with cerebro-spinal meningitis are regularly received into hos- 
pital wards with other children. Sporadic cases of meningitis occur after 
epidemics from no apparent cause and without any connection with one 
another. Children of all ages are about equally susceptible to this dis- 
ease. The youngest case I have seen was in a child of two and a half 
months. 

Cerebro-spinal meningitis is due to a specific organism, the diplo- 
coccus intracellularis or meningococcus. This is present in the menin- 
geal’ exudate, in the cerebro-spinal fluid obtained by lumbar puncture, 
and in some cases can be demonstrated in the blood. It is almost invari- 
ably found in pairs or tetrads within the leucocytes. It is decolourized 
when stained by Gram’s method. The portal of entry is as yet not 
settled; but from the fact that early in the disease the organism has 
been so often obtained from the upper part of the nose, the inference has 
been drawn that infection of the brain takes place through this channel. 
Outside the body the organism is unknown. 

Lesions.—In epidemic meningitis death may take place so early that 
the changes found at autopsy are slight. There may be only a serous 
exudation and intense hyperemia, which is doubtless much less marked 
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after death than during life. The cerebro-spinal fluid is turbid and 
much increased in amount. The microscope, however, may show, even 
in these early cases, an abundant exudation of leucocytes in the pia mater. 
After the third day the lesions are quite uniform. The convolutions 
appear somewhat flattened from pressure due to distention of the ven- 
tricles. The inner surface of the dura is usually normal or only con- 
gested. There may be thrombi in any of the cerebral sinuses, or in the 
meningeal veins of the convexity. There is an exudation of greenish- 
yellow fibrin, which is sometimes very abundant. It is generally widely 
distributed, but is most marked over the anterior half of the brain and 
at the base. In some cases it is limited to the base, but very rarely 
limited to the convexity. There is an increase in the quantity of cerebro- 
spinal fluid. The ventricles are moderately distended with serum or 
sero-pus, and their walls may be slightly softened. The brain substance 
of the cortex may be reddened or may appear normal. In the meninges 
of the cord, lesions similar to those of the brain are usually seen. ‘The 
exudation is principally upon the posterior surface, and may extend 
throughout the entire length of the cord, or be lmited to its upper or 
to its lower portion. 

Microscopical examination shows the exudation to consist of fibrin 
and pus cells, which infiltrate the pia mater. The superficial layers of 
the cortex in the inflamed areas often show minute hemorrhages and 
very marked cell-infiltration. Minute abscesses may be present. Very 
marked degenerative changes can usually be demonstrated in the nerve 
cells themselves. The cells of the neuroglia are also affected; they are 
swollen and increased in number; and there may be proliferation of the 
connective tissue about the blood vessels. Changes in the cord similar 
to those just described may be found, but these are less frequent and as 
a rule much less severe than those in the brain. Inflammatory products 
are sometimes present in the central canal of the cord and in the walls 
of the lateral ventricles of the brain. The inflammatory process fre- 
quently extends along the cranial nerves, especially the optic and audi- 
tory, and this may result in choroiditis or otitis; from the cord, it may 
extend along either the anterior or posterior nerve roots. Descending 
degeneration is found in the nerves both of the brain and cord. 

In patients that die after the disease has lasted two or three months, 
the later results of these lesions may be seen. There is usually present a 
chronic meningo-encephalitis, sometimes diffuse, sometimes localized. 
The pia mater is cloudy, thickened, and frequently adherent to the brain. 
Here and there are seen small, yellow, opaque patches which are the result 
of fatty changes in the cells and fibrin of the exudate, with some prolifer- 
ation of connective tissue. The lesions are usually most marked at the 
base, where the thickening of the meninges and the adhesions may lead 
to the development of a secondary hydrocephalus. 
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In cases which have lasted a much longer time the most marked 
changes are in the brain substance. There may be generalized meningeal 
adhesions,* with a diffuse cortical atrophy, but more frequently there 
are areas of sclerosis, especially over the frontal and temporo-sphenoidal 
lobes, with which there are almost always associated marked descending 
degenerative changes in the cord. Such lesions are, of course, perma- 
nent, and seriously interfere not only with the functions, but also with 
the growth and development of the brain. 

The visceral lesions most frequently found in epidemic meningitis 
are pulmonary. There may be lobar or broncho-pneumonia, and in the 
exudation may be found the same organism as in the brain. Acute de- 
generation of the liver and kidneys is also frequent. The other viscera 
are seldom affected. 

Symptoms.—The symptoms of cerebro-spinal meningitis do not differ 
essentially in the sporadic and epidemic cases, except that the most severe 
forms of the disease are seen in the latter. They may be divided into 
several quite distinct groups: 

1. Hyper-acute form.—Cases of this kind are rarely seen except in 
an epidemic, and usually occur at its height. The onset is very abrupt, 
the course short and intense, and death may take place in from twelve 
to thirty-six hours. The following case illustrates this type: A little 
girl of ten years was well enough at 2 p.M. to carry a bundle of clothes 
a dozen city blocks. Returning home, she complained of intense head- 
ache, vomited frequently, and was so weak that she was obliged to go to 
bed. In a few hours she passed into deep coma, with very high fever, 
and died at 11 P.M. 

The earliest symptoms are usually intense headache, repeated attacks 
of vomiting, and very high fever. There is great prostration and the 
nervous symptoms increase so rapidly that in a few hours the patient 
may become comatose and death occur in a short period. The tempera- 
ture rises rapidly to 104° or 106° F. A few petechial spots may be dis- 
covered over the face, chest, or extremities. There is usually no rigidity, 
but rather general relaxation. The pulse is weak, in most cases rapid, 
but sometimes slow and irregular. The respiration is usually irregular 
both in frequency and depth. 


* This lesion and its effects are well illustrated by one of my own patients who 
died six months after an attack. She was a bright little girl of four and a half years, 
and had a typical attack of meningitis of moderate severity. Convalescence was slow, 
but at the end of two months recovery was perfect in everything but her mental con- 
dition. She remembered nothing which she had previously learned in the kinder- 
garten, where she had been an exceptionally bright pupil. Her mind was a blank. 
She was dull, listless, and her face had a vacant, idiotic expression. The special 
senses seemed unaffected, and speech was retained. She died during an attack of 
convulsions. At the autopsy the pia was everywhere thickened and adherent, 
while in the cortex were present the earlier changes of a general encephalitis, 
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The symptoms appear to be due to two factors: first, the intensity 
of the infection; second, the rapid accumulation of cerebro-spinal fluid, 
causing coma with cardiac and respiratory paralysis. Usually both 
these factors are present, but I believe that the second one is the more 
important. In support of this view is the striking infrequency of cases 
of this type in infants with an open fontanel. Should the patient sur- 
vive the violence of the onset, a period of reaction occurs, and after a 
day or two the disease follows the regular course. 

2. Usual form.—In this also the onset is generally abrupt, but not 
so violent as in the cases just described. It may be marked by intense 
headache, vomiting, convulsions, delirium, chills, and fever with general 
hyperesthesia and rigidity. The initial temperature is from 101° to 
104° F. Opisthotonus, with severe pains in the back of the neck and 
along the spine, and general muscular rigidity are usually present. 
There is often active delirium, but rarely stupor or coma. The pulse is 
generally rapid, 120 to 150, and sometimes irregular. The respiration 
is often slightly irregular, and it may be rapid or slow. The eruption 
is not so frequently seen as in the very acute cases. 
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Fie. 180.—Posture in cerebro-spinal meningitis. (Smith.) 


As the disease progresses, the nervous symptoms often change but 
little from day to day for two or three weeks. They are mainly of the 
irritative type—moderate delirium, extreme hyperesthesia, tremor and 
muscular rigidity. The posture is quite characteristic (Fig. 130). 
Owing to the opisthotonus the child cannot lie upon the back, but rests 
upon the side, with arched spine and neck, and general flexion of the 
extremities. There is a rather rapid loss in weight, steadily increasing 
prostration, and a weak, rapid pulse. The bowels are usually constipated. 
From time to time attacks of vomiting occur. In most cases there is 
considerable difficulty in feeding. The duration of this form of the dis- 
ease is from three to six weeks. The course is often marked by periods 
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of remission and exacerbation. If recovery is to take place, the tem- 
perature gradually falls to normal and often at times it is subnormal. 
‘The mind becomes clear, and one by one the nervous symptoms dis- 
appear, the muscular rigidity~being usually the last to go. Convalescence 
is always protracted. 

In cases ending fatally, the patient usually passes into a deep stupor 
or coma, with extreme prostration, a slow, weak, irregular pulse, shallow 
respiration of the Cheyne-Stokes variety, sunken abdomen, general relax- 
ation, and death occurs from exhaustion or from broncho-pneumonia. 

Occasionally the attack is much prolonged, the fever and all the 
active symptoms continuing from eight to twelve weeks. Emaciation 
sometimes becomes extreme, and with a few nervous symptoms may con- 
tinue long after the fever ceases. In infants, death is often due to 
marasmus. While a fatal outcome is more frequent in these -prolonged 
cases, not a few recover completely, even where symptoms have lasted 
for eight or ten weeks. 

3. Mild form.—Especially toward the end of an epidemic, and some- 
times occurring sporadically, there are seen cases which in their onset 
and for the first two or three days resemble those just described; but 
instead of running the usual course, the fever and the nervous symptoms 
subside rapidly and .convalescence is established early. 

4. Chronic form.—Owing sometimes to the extent, sometimes to the 
position of the lesions, the disease does not subside at the usual time, but 
nervous symptoms continue after the temperature and most of the other 
constitutional symptoms have passed away. ‘These cases are chiefly of 
the basilar type, and often lead to the development of chronic basilar 
meningitis with secondary hydrocephalus. They are more fully con- 
sidered in a later chapter. 

Onset-—One of the most striking features of this disease is the 
abruptness with which it develops. Occasionally there are indefinite 
symptoms for a day or two before active symptoms begin; but in the 
great majority not only the day, but the hour of the onset is definitely 
marked. The most frequent initial symptoms are the simultaneous 
occurrence of severe headache and vomiting, followed by high fever and 
‘marked prostration. The vomiting is usually repeated, projectile, and 
has no relation to meals. Convulsions occurred in the beginning of 30 
per cent of my cases. Occasionally a decided chill is seen. After twenty- 
four hours acute general pains and hyperesthesia are usually present, 
together with rigidity of the muscles of the neck and extremities, giving 
rise to opisthotonus and muscular contractions. 

Skin.—Eruptions upon the skin vary much in frequency in different 
epidemics. The most characteristic one is the appearance of small punc- 
tate hemorrhages, resembling flea bites; they are not numerous, but may 
be found on almost any part of the body, most frequently upon the ex- 
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tremities, the upper part of the chest and neck. In my experience they 
have been present in about 14 per cent of the cases. From this symptom 
the name “spotted fever” has arisen. This petechial eruption belongs 
to the early stage of the disease, fades quickly, and is rarely visible after 
the third or fourth day. In some cases a general erythema is present; 
in others, an eruption closely resembling measles. Herpes upon the lips 
and face is common in older children, but is rare in infants. Bedsores 
have been seen in about one-third of my cases. They are found over 
pressure points—the trochanter, the malleoli, and the side of the head; 
in several instances the ear has been the part affected. 

Nervous system.—Headache is a frequent initial symptom and is 
usually severe; it is more often frontal than elsewhere, and may be asso- 
ciated with vertigo. There are acute pains in the back of the neck, along 
the spine, and marked general hyperesthesia, which is often so intense 
that any movement of the body causes agonizing cries. This is one of 
the most striking symptoms of the disease, and may continue throughout 
the acute stage. The mental state varies much in different cases. De- 
lirium is frequent in the early stage of the severe form; it is usually 
wild and active. After delirium a stage of dulness or apathy ensues, 
giving place to great irritability when the patient is disturbed. Convul- 
sions are sometimes seen early, but are seldom repeated in the course of 
the disease or toward its close. There is rarely continuous deep coma ex- 
cept toward the end of fatal cases. In some cases with high temperature 
and quite severe symptoms, after the subsidence of a short early stage of 
excitement or delirium, the mind remains perfectly clear throughout the 
attack. Under these circumstances an erroneous diagnosis is often made, 
particularly if the physician has not observed the case from the beginning. 

Tonic spasm of the various muscular groups is seldom absent, and, like 
the hyperesthesia, is persistent. The rigidity and contraction of the mus- 
cles of the neck and back produce cervical or general opisthotonus ; cervi- 
cal opisthotonus is most marked with lesions chiefly at the base, but may 
be wanting in the rare cases when the lesion is almost entirely at the con- 
vexity. Tonic spasm of the extremities usually causes general flexion of 
the thighs, legs, and arms. Late in the disease this may be replaced by 
complete extension of the lower extremities with dropping of the feet. 
The tonic muscular spasm gives rise to Kernig’s sign, viz., inability to ex- 
tend the leg when the thigh is flexed upon the body. In young children 
one should not place too much dependence upon this sign. While rarely, 
if ever, wanting in cerebro-spinal meningitis, it is often present in other 
conditions. Muscular rigidity is one of the most common symptoms 
and one of the last to disappear. Almost the only times when it is 
absent is in the early stage of the hyper-acute cases, and very late in 
fatal cases, when there may be general relaxation. Other nervous symp- 
toms frequently present are ankle clonus, muscular tremor, especially 
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of the hands, and paralysis, which may be facial, monoplegic, or hemi- 
plegic. arly in the disease the knee-jerks are usually increased ; in the 
later stages they are often lost. 

Eye and ear.—The pupils“in the early stage are generally contracted ; 
toward the close they are usually widely dilated. Ocular paralyses are 
not so frequent nor so marked as in tuberculous meningitis. The same 
is true of the changes in the optic disc, although these vary much in 
different epidemics. ‘There may be congestion of the fundus, retinitis, 
or optic neuritis. In some epidemics such changes have been observed in 
fully half the cases. In that of 1904-5, in my own hospital cases, they 
were rarely seen, and then were but slightly marked. Conjunctivitis is 
most frequently present and may be severe. There may be choroiditis 
and sometimes complete destruction of the eye, but usually this is uni- 
lateral. In most epidemics the ears are more frequently affected than 
the eyes. Early deafness may be due to a lesion of the auditory nerve, 
is generally bilateral, and often permanent. Acute otitis media occurs 
as a complication, and the meningococcus is occasionally found in the 
discharge. This was true of three of my hospital cases. Permanent 
deafness is sometimes due to changes in the brain itself. 
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Fig. 131.—Cerebro-spinal meningitis. Recovery. 


Fairly typical chart of prolonged case, showing remissions and exacerbations. Private 
patient, three and a half years old; unconscious, blind, and deaf for two and a half months ; 
practically complete recovery. 


Fever.—This disease is usually attended by high fever, but the curve 
is apt to be an irregular one and shows wide variations. The tempera- 
ture is nearly always high at the onset; in the hyper-acute cases it may 
reach 106° F. or higher. The usual range during the disease is from 
100° to 105° F. (Fig. 131). Sometimes it is steadily high; not infre- 
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quently a few days after a sharp acute onset it falls nearly or quite to 
normal and remains there for several days. Cases seen in this afebrile 
period are most difficult of diagnosis. This stage may be followed by 
another sharp rise, and afterward continuous fever. Periods of remis- 
sion and exacerbation in the temperature are seen in a large proportion 
of the prolonged cases. Often it becomes subnormal. The temperature 
may bear no relation to the severity of the other symptoms. The dura- 
tion of the febrile period is usually from three to six weeks. 

Respiration is disturbed very early in the disease, when it is often 
irregular and may be slow or rapid. Throughout the greater part of 
the attack it may be nearly normal. Occasionally it is of the typical 
Cheyne-Stokes variety. 

Pulse—Through the greater part of the disease the pulse is rapid. 
In the early stage it is often weak, and sometimes irregular. The average 
frequency in young children is from 130 to 150. A slow, irregular pulse 
is occasionally seen late in the disease in patients who are in deep 
coma. 

Blood.—A leucocytosis is present in nearly all cases. The count has 
varied in my experience between 7,000 and 64,000. The average of 
fifty-six observations was as follows: during the first week, 19,000; second 
week, 17,000 ; third week, 30,000 ; fourth week, 20,000 ; fifth week, 16,000. 
The increase is chiefly in the polynuclear cells. Blood cultures made 
early in the disease have in a few instances shown the presence of the 
characteristic organism. 

Digestive system.—Vomiting is one of the most frequent symptoms 
of onset but rarely persists throughout the attack. Late in the dis- 
ease it may be most troublesome. As a rule constipation is present. 
The tongue is coated, dry, glazed, sometimes covered with sordes. In a 
small proportion of cases jaundice has been observed. On account of 
the loss of appetite, great irritability, delirium, and stupor, the greatest 
difficulty is often experienced in feeding these patients. In young chil- 
dren gavage is much more satisfactory than rectal feeding. Early in the 
disease the abdomen is natural. In the late stage it is often very much 
retracted. 

General nutrition—This is impaired in nearly all cases. There is a 
progressive wasting, greater than would be explained by the disturbance 
of digestion. In the protracted cases it may be extreme. Infants and 
young children often die of inanition or marasmus long after the active 
symptoms of the disease have subsided. 

Other symptoms of importance are the tense, bulging fontanel, in 
infants rarely absent early in the attack, but often wanting in the late 
wasting stage; incontinence of urine and feces, and retention of urine, 
very frequent and often overlooked; occasionally swelling of some one 
of the large joints is seen. 
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Course, Duration, and Termination.—Excluding the hyper-acute cases 
in which death occurs very early, the usual duration of active symptoms 
is from three to six weeks. Of the cases which have come under my 
personal observation, more than half have lasted over four weeks, while 
active febrile symptoms of from six to eight weeks have not been uncom- 
mon. A very considerable proportion of these protracted cases terminate 
favourably. I have seen one child recover completely after 84 days of 
fever, and another after 102 days. In infants, the duration is shorter 
than in older children, as their resistance is sooner exhausted. The 
progress of the disease is an irregular one; most of the prolonged cases 
are marked by periods of exacerbation with increase in the fever and 
nervous symptoms, followed by periods of remission, with such improve- 
ment that it is thought that the disease is surely at an end. Not until 
the temperature has been normal for several days, the mind become clear, 
and the hyperesthesia and rigidity of the neck and extremities have 
entirely disappeared, can we consider convalescence as established. Re- 
covery is slow, and it may be many months before the child is able to 
walk and talk as usual, and has regained its lost weight. 

In cases ending fatally, death may come early from coma, convul- 
sions, or heart failure. It may occur in the middle period from com- 
plications, most frequently pneumonia; or the terminal stage of the 
disease may be seen with extreme wasting, continuous stupor, general 
relaxation, sunken abdomen, shallow, irregular respiration, feeble pulse, 
and finally death from exhaustion. 

Complications and Sequele.—Most of the complications have already 
been mentioned. The chief ones are pneumonia, otitis, conjunctivitis or 
choroiditis, and bedsores. Rarely, nephritis and arthritis are seen. 
Sequele are, unfortunately, very common. There may be perfect recov- 
_ery so far as physical functions are concerned, but the child be left men- 
tally deficient. This may be seen in all degrees. In some cases the 
defect is so slight as not to be evident for several months or even years; 
in others the mental faculties are entirely lost. There may also be vari- 
ous types of paralysis—strabismus, facial paralysis, monoplegia, hemi- 
plegia or diplegia, and often contractures, which are sometimes tempo- 
rary, but apt to be permanent. The acute attack may be followed by 
chronic meningitis with hydrocephalus. Of the special senses, hearing 
is most frequently affected, deafness being quite common, usually of 
both ears, and deaf-mutism is not an infrequent result in young children. 
Blindness is rare and is usually unilateral. As a late result epilepsy 
may develop. 

Prognosis.—The mortality of cerebro-spinal meningitis varies much 
in different epidemics and in the same epidemic at different periods. It 
is usually greatest at the height, and lowest toward the end of the epi- 
demic. The average is about 70 per cent. Of fifty consecutive cases 

50 


164 DISEASES OF THE NERVOUS SYSTEM. 


treated in my hospital wards in one epidemic, the mortality was 86 per 
cent. All these patients were infants or very young children. Of twenty 
cases under one year, not one recovered. Of cases seen in private prac- 
tice, chiefly in older children, the mortality was 50 per cent. In no 
disease is it more difficult to foretell the outcome than in this one when 
it affects older children. Some cases, apparently the most hopeless, 
recover, while others which do not appear to be especially severe ulti- 
mately prove fatal. One should never despair of a patient no matter 
how unpromising the outlook. The symptoms indicating a good prog- 
nosis are a clear mental state, absence of marked or continuous opis- 
thotonus, a good pulse, and a good digestion. The temperature is no 
guide. 

Diagnosis—Lumbar puncture is by far the most important means 
of diagnosis we possess. By it we can not only differentiate meningitis 
from other diseases with nervous symptoms, but can determine the 
variety of meningitis. Furthermore, this is possible very early in the 
disease. With suitable precautions I believe it to be absolutely free 
from danger, so that it may be employed whenever there is any question 
of meningitis. Properly performed, it gives conclusive information in 
nearly. every case. The procedure is simple, but the technique is impor- 
tant.* The quantity of fluid which may be removed at one time varies 
from a few drops to three ounces, the average being two or three drachms. 
Its character varies with the stage of the disease. During the first day 
or two it is usually a turbid serum; later it is purulent, often thick and 
containing flocculi of fibrin. The gross pus gradually diminishes, and 
after the fourth or fifth week may nearly or quite disappear, but may 
reappear with an exacerbation of the symptoms. Many leucocytes may 
be found in the sediment for a much longer time. The fluid in other 


* Puncture may be made with an ordinary surgical exploring needle, but the spe- 
cial lumbar needle devised by Quincke is preferable. This is merely a fine trocar and 
cannula and is made somewhat stronger than an exploring needle, which sometimes 
breaks. The child is placed upon the right side with the thighs tightly flexed against 
the abdomen to separate the spines and lamin of the vertebra as much as possible, 
The point chosen for puncture is in the median line between the third and fourth 
lumbar vertebre. This is on a level with the highest part of the iliac crest. The 
skin should be carefully cleansed and the needle boiled. The pain is no greater than 
from exploratory punctures elsewhere, and no anesthetic is necessary unless the child 
is extremely nervous or sensitive. The introduction is not difficult and the canal 
is reached at the depth of about one inch. The trocar is now withdrawn and the 
fluid usually flows freely through the cannula, sometimes spurting forth some dis- 
tance, owing to high pressure. A dry puncture may be due to the fact that the canal 
has not been entered; but more frequently it is because the exudate is too thick to 
flow through the small needle, or the needle has been plugged by fibrin. Raising the 
patient to a sitting posture usually causes a freer flow, as does also flexing the head 
upon the chest if opisthotonus is extreme. 
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diseases and in non-inflammatory brain conditions is a perfectly clear 
serum. The presence of many leucocytes always indicates meningitis, 
but the variety can be determined only by microscopical examination of 
the sediment after standing, of, better, after centrifuging. In cerebro- 
spinal meningitis there are found within the pus cells many diplococci; 
some are also free in the fluid. The number of organisms may be few 
or many, but their presence establishes. the diagnosis, which is possible 
in no other way during life. Sometimes when not obtained in the smears 
the diplococei are found by culture. 

The diagnostic value of lumbar puncture, when properly performed, 
is very great; not only are positive findings conclusive, but a negative 
puncture in the first two weeks almost certainly excludes meningitis. 
Observations upon thirty-nine of my hospital cases gave the following 
findings: of twenty-one punctures during the first week, all gave positive 
results, 1. e., fluid containing the organisms; of thirty-two made in the 
second or third week, twenty-eight gave positive results, and in four no 
fluid was obtained, though former punctures had given positive results. 
Fluid which did not show the organisms either in smears or culture was 
found only once during the first five weeks of the disease. In one case, 
very prolonged but not especially severe, the organisms were still present 
as late as the ninetieth day of the attack. 

The diagnosis of cerebro-spinal meningitis by symptoms. alone pre- 
sents peculiar difficulties at the beginning of the attack, most of which 
disappear when the disease is fully developed. The most valuable early 
symptoms for diagnosis are, a sudden onset with intense headache, vom- 
iting, high temperature, prostration and a petechial eruption, early 
rigidity of the neck and extremities, great mental excitement, irritability 
or delirium. Later in the disease three symptoms are rarely wanting— 
persistent hyperesthesia, muscular rigidity of the neck and extremities, 
and fever. Kernig’s sign is frequently seen in other conditions and is 
not diagnostic. These spinal symptoms are more to be relied upon for 
diagnosis than the cerebral symptoms, which are subject to greater varia- 
tion. The mind in some cases remains perfectly clear; in others there 
is délirium and excitement, but not often continuous, deep coma. One 
should not lay too much stress upon the presence or absence of any single 
symptom, but rather consider the whole clinical picture. 

At its beginning, cerebro-spinal meningitis may be confounded with 
scarlet fever, pneumonia, acute indigestion or influenza; the first is dis- 
tinguished by the eruption and sore throat; the second, by rapid respira- 
tion and physical signs; the third and fourth, by less intense nervous 
symptoms, and the course of the disease. From all these, cerebro-spinal 
meningitis is differentiated by lumbar puncture. It is often difficult to 
distinguish between cerebro-spinal and tuberculous meningitis. At cer- 
tain stages the symptoms of the two may be almost identical. 
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The most distinctive features are the following: 


CEREBRO-SPINAL MENINGITIS. 


1, Infrequent except when epidemic. 
2. Affects the robust quite as often as 
the delicate. 


3. Previous history not significant. . 


4, Onset abrupt with definite symp- 
toms. 

5. Temperature usually high and wide- 
ly fluctuating; 100° F. to 105° F. 

6. Pulse generally rapid until late; 
respiration often is not disturbed. 


7. Petechial rash may be seen early. 

8. Fluid obtained by lumbar puncture 
always cloudy in early weeks ; microscope 
shows meningococcus. 

9. Great mental irritability ; irritative 
symptoms often present throughout the 
attack. 

10. Rigidity and hyperesthesia marked 
and continuous. 

11. Course prolonged; often lasts three 
to eight weeks; progress irregular. 


12. Mortality about 70 per cent. 


TUBERCULOUS MENINGITIS. 


1. Occurs at all times and seasons. 

2, Much more frequent in the delicate 
and in those giving signs of other tuber- 
culous lesions in bones, joints, lungs, ete. 

3..Often a history of exposure to tu- 
berculous infection. 

4, Gradual with indefinite prodromal 
symptoms, — 

5. Generally low, 99°. to 101° F., unless 
complicated by tuberculosis elsewhere. 

6. Pulse frequently slow, irregular, and 
intermittent through greater part of the 
illness; respiration usually disturbed ; in 
most cases of Cheyne-Stokes variety. 

7. None present. 

8. Never a cloudy fluid; often no or- 
ganisms found. 


9. Only present early, followed by 
drowsiness merging into deep stupor. 


10. Seen in early stage only, never very 
marked; relaxation after the onset. 

11. Seldom more than three weeks after 
beginning of definite cerebral symptoms ; 
progress then steadily from bad to worse. 

12. Practically always fatal. 


Treatment.—The treatment of cerebro-spinal meningitis is at present 


very unsatisfactory, and it is doubtful whether the results are greatly 
modified by any special plan of treatment; they seem to depend rather 
upon the age of the patient and the severity of the attack, than upon the 
management. ‘The course of the disease is so irregular that physicians 
have often been inclined to attribute great benefit to particular plans of 
treatment, which larger experience proved to be valueless. Of the vari- 
ous specific measures proposed, the only one to be seriously considered is 
lumbar puncture. Regarding its therapeutic value opinion is still much 
divided. From my own experience, I am inclined strongly to advocate . 
its use as early as possible in the attack, especially in cases characterized 
by the rapid development of severe nervous symptoms. The withdrawal 
of one or two ounces of fluid at this time may not only relieve coma, but 
very greatly improve the pulse and respiration. I think it should be 
tried in every case. Too often, to be sure, the relief is only temporary, 
but I am convinced that some cases are saved by early lumbar puncture. 
Of its value later in the disease, one must speak more guardedly. At 
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times lumbar puncture seems to be distinctly beneficial to the pulse, 
respiration, and nervous symptoms; at others it is without any effect. 
It surely does no harm and deserves further trial. An ice-cap should be 
applied to the head, and at tinfes an ice-bag along the spine. The bowels 
should be kept freely open by calomel or saline cathartics. 

Treatment otherwise is directed toward the symptoms of the disease. 
Drugs for the purpose of affecting the inflammatory process I believe to 
be absolutely useless. Of the symptoms which call for special treatment, 
the most prominent one is pain, which when severe requires morphine 
or codeine sometimes in quite large doses. It is often necessary to give 
it hypodermically. For other nervous symptoms—delirium, sleepless- 
ness, etc.—the bromides and chloral, sulfonal, or trional may be given, 
or warm sponge or tub baths. Stimulants are required in most of the 
cases at some time in the course of the disease. They are indicated by a 
weak, rapid, and irregular pulse. Alcohol and digitalis or strophanthus 
should be used, but not strychnine. 

One of the most important duties of the physician is to look after 
the nutrition of the patient. The difficulties in feeding are sometimes 
great, but they can often be overcome by the use of gavage (page 64), 
which may be advantageously employed as a routine practice in a very 
large number of the severe cases. One should be on the watch for bed- 
sores, and endeavor to prevent them by cleanliness, frequently changing 
the patient’s position, etc. The bladder also must not be forgotten, as 
retention of urine is not uncommon and may require the use of the 
catheter. 

For the residual paralysis, massage, warm baths, and friction should 
be employed, but electricity only when all symptoms of central irritation 
have subsided. The prolonged use of iodide of potassium, especially in 
combination with mercury, seems to have some influence in promoting 
absorption of the inflammatory products in cases where there is a persist- 
ence of symptoms for two or three months. 


SIMPLE ACUTE MENINGITIS. 


This term may be used to include all the varieties of acute meningitis 
due to other causes than the diplococcus intracellularis and the tubercle 
bacillus. Although the cases in this group may differ widely in etiology, 
they are closely related clinically, and may therefore be advantageously 
considered together. 

Etiology.—A larger number of cases are probably due to the pneumo- 
coccus than to any other single organism. From this cause we may have 
not only secondary meningitis following pneumonia, empyema, and other 
forms of pneumococcus infection, but also primary meningitis. A con- 
siderable number of this variety sometimes occur in a single season, and 
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to them the term “epidemic” has been improperly applied. It is from 
such data that some writers have drawn the conclusion that epidemic 
meningitis may be due to this organism as well as to the diplococcus 
intracellularis. Such a group of cases is very different from a general 
epidemic of cerebro-spinal meningitis. It therefore seems best, with our 
present knowledge, to limit the term epidemic meningitis to the disease 
caused by the diplococcus intracellularis. 

When meningitis is due to other causes than the pneumococcus, it is 
nearly always a secondary disease. It may be caused by the streptococcus, 
staphylococcus, gonococcus, influenza bacillus, typhoid bacillus, or the 
colon bacillus. 

Meningitis from the streptococcus is seen in the newly born following 
umbilical infection, and in older children associated with otitis media or 
mastoiditis. It also occurs from traumatism, from general pyemia, and 
with erysipelas of the scalp. Under many of the same conditions the 
staphylococcus may be the bacterial cause of meningitis. I have once 
seen meningitis in the newly born from the colon bacillus, originating 
probably after an umbilical infection. The pus from lumbar puncture 
during life contained this organism in pure culture. Meningitis due to 
the gonococcus, to the bacillus of typhoid fever, or of influenza, is very 
rare in children. : 

Lesions.—In a general way the anatomical changes resemble those 
described in cerebro-spinal meningitis, with the exception that the marked 
changes in the brain substance which are usually dependent upon the 
long course of that disease are wanting. As a rule, also, in simple acute 
meningitis the lesions are limited to the meninges of the brain. If the 
cord is involved, it is only to a slight degree. Almost the only cases in 
which cord involvement is seen are those in which the exciting cause 
is the pneumococcus. 

Acute simple meningitis due to the pneumococcus is characterized by 
a more abundant exudation of fibrin and pus than is seen in any other 
variety of meningitis. It affects the convexity as well as the base, and 
is especially marked over the anterior lobes. Often the exudate almost 
conceals the convolutions. (See Plate XIV.) There is usually less dis- 
tention of the ventricles than in cerebro-spinal meningitis. When dué to 
other causes than the pneumococcus, the lesions are not distinctive, and 
do not differ greatly from the cerebral lesions of cerebro-spinal meningitis. 

Symptoms.—The primary cases are nearly always of the pneumo- 
coccus variety. As in these the membranes of the cord are sometimes - 
involved, the symptoms may be almost or quite identical with those of 
cerebro-spinal meningitis, the only possible method of differentiation 
being by lumbar puncture. The course, however, is usually shorter and 
the termination almost invariably in death. 

Acute secondary meningitis presents quite a different clinical picture, 


PLATE XIV. 


i e 
AcUTE MENINGITIS, COMPLICATING PLEURO-PNEUMONTIA, 


Child twenty months old; on twenty-third day of a protracted attack of pneumonia, 
yomited six times, and the temperature, which had been nearly normal for four days, 
rose to 103° F. On the following day general convulsions. which were repeated fre- 
quently during the next few days; temperature, 101° to 104° F.; death in convulsions 
on twenty-eighth day. 

Autopsy.—Pleuro-pneumonia of left side; lung resolving. Anterior portion of 
brain enveloped in lymph and pus, more marked at the convexity, but present also 


over the base. 
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and the symptoms are greatly modified by those of the original disease. 
Meningitis is often latent, and the lesions may be found at autopsy 
where no very marked cerebral symptoms: have existed during life. This 
is particularly true when the pathological process is chiefly at the con- 
vexity. 

The symptoms of acute secondary meningitis are essentially the same 
no matter what the bacterial cause. The involvement of the brain may 
be indicated by the abrupt occurrence of vomiting or convulsions, rapidly 
followed by stupor and coma, or there may be simply headache and a 
gradual increasing apathy or drowsiness. The later symptoms resemble 
the later stage of cerebro-spinal meningitis, except that the spinal symp- 
toms—general hyperesthesia, rigidity, and contractions—are wanting, 
while the cerebral symptoms may be more prominent. The most signifi- 
cant are-the following: continuous deep stupor ; dilated or unequal pupils 
which do not respond to light; strabismus, ptosis, or some other localised 
paralysis; in infants, a tense, bulging fontanel; a slow, irregular, or 
intermittent pulse, especially when associated with high temperature ; 
irregular, shallow, sighing respiration, interrupted by long pauses; gen- 
eral relaxation or paralysis, and constipation. Often present, but of less 
diagnostic value, are’ opisthotonus, retracted abdomen, the tache céré- 
brale, marked irritability, increased knee jerks, sharp cries, delirium, and 
convulsions. 

As compared with the cerebro-spinal form, simple acute meningitis 
runs a much shorter course, rarely lasting a week. Its progress is steadily 
from bad to worse, periods of remission in the symptoms being infre- 
quent. It almost invariably terminates fatally. 

Diagnosis—The toxic symptoms of many acute diseases, notably 
pneumonia, typhoid and scarlet fever, gastro-enteric intoxication, and 
ileo-colitis, may very closely simulate acute meningitis. Almost every 
single symptom of meningitis may be present, even though the brain is 
not involved ; but rarely, if ever, is such a combination of symptoms seen 
as is present in meningitis. Without such a grouping of symptoms one 
should hesitate to make a diagnosis of meningitis when another acute 
disease is present, especially if that one be any form of diarrheal disease. 
The mistake is more frequently made of diagnosticating meningitis where 
there is none than of overlooking it when present. Our only certain 
means of differential diagnosis is by lumbar puncture. This not only 
distinguishes meningitis from other diseases with nervous symptoms, but 
determines the form of meningitis. In most of the varieties a turbid 
fluid is present, which shows by smears the particular organisms causing 
the disease. 

Treatment.—This is symptomatic purely, and should be carried out 
along the same lines as have been already laid down under cerebro-spinal 


meningitis. 
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TUBERCULOUS MENINGITIS. 


Synonyms: Acute hydrocephalus; basilar meningitis; water on the brain. 


Tuberculous meningitis is a tuberculous inflammation of the pia 
mater of the brain, sometimes involving also that of the cord. It is 
doubtful if it ever occurs as the only tuberculous lesion of the body. It 
is quite frequently seen, and is more uniformly fatal than any other 
disease of early life. In infancy it is usually associated with general or 
pulmonary tuberculosis; in older children with tuberculosis of the bones, 
joints, or lymph nodes. Of my own cases, twenty-five per cent of all 
deaths from tuberculosis in children were due to meningitis. 

Lesions.—The lesion consists in the production of miliary tubercles, 
with which are frequently found tuberculous nodules of variable size, and 
in almost every case there are also the products of ordinary inflammation 
of the pia mater—fibrin and pus—together with an accumulation of 
fluid in the lateral ventricles of the brain. Frequently there are tubercles 
in the pia mater of the upper portion of the cord. The miliary tuber- 
cles appear as small gray or white granules, situated along the vessels 
of the pia mater. When few in number they are usually only at the base, 
especially along the Sylvian fissures and in the interpeduncular space. 
When numerous they are most abundant at the base, but are also seen 
scattered over the convexity in small groups. In about half of my autop- 
sies they were limited to the base, and in no case were they seen 
exclusively at the convexity. Tubercles are often found in the choroid 
coat of the eye. The amount of fibrin and pus present is rarely great, 
and never equal to that seen in simple acute meningitis. It is often a 
matter of surprise at autopsy to find the lesions so few, after very marked 
symptoms. The inflammatory products are most abundant at the base. 
In addition to the patches of greenish-yellow fibrin, there are adhesions 
between the lobes of the brain and thickening of the pia. In cases which 
have lasted for several weeks, the pia mater in places is often very much 
thickened, owing to cell infiltration and the production of new connective 
tissue, and it is studded with miliary tubercles, sometimes with small 
yellow tuberculous nodules; frequently there is arteritis, which is some- 
times obliterating. 

In the most acute cases the brain substance immediately beneath the 
pia is intensely congested, slightly softened, and shows under the micro- 
scope a superficial encephalitis. The lateral ventricles are usually dis- 
tended with clear serum, sometimes with serum containing flocculi of 
fibrin or pus; the amount present varies from one to four ounces in each 
ventricle, being always greater in the subacute cases. The walls of the 
ventricles may be softened. The distention of the ventricles leads to 
flattening of the convolutions from pressure against the skull, to bulging 
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of the fontanel, and sometimes to separation of the sutures, if they are 
not completely ossified. 

Tuberculous nodules varying in size from a small pea to a walnut are 
frequently seen associated with* meningitis in older children, but not so 
often in infants. These nodules may be connected with the meninges, 
or they may be situated within the brain substance, usually in the cere- 
bellum. The larger ones are classed as brain tumours. Inflaminatory 
products are rarely found in the spinal canal. 

Although it is not infrequent to see meningitis without symptoms of 
tuberculosis elsewhere, I have never failed at autopsy to find other tuber- 
culous lesions in the body. In my own experience the following are those 
most often met with, given in the order of frequency: 

(1) In infants, associated with general or pulmonary tuberculosis ; 
(2) in children from three to twelve years of age, with tuberculosis of 
the vertebra, hip; knee, or ankle; (3) at any age, with tuberculosis in- 
volving only the tracheal, bronchial, or mesenteric lymph nodes ; (4) much 
less frequently with the pulmonary tuberculosis of older children. There 
seems now to be good reasons for believing that meningitis may follow 
tuberculous adenoids. 

Etiology.— Tuberculous meningitis is produced only by the transpor- 
tation of the tubercle bacilli to the brain. They may find their way by 
the blood-vessels or lymphatics. 

The following table shows the age at which the disease is most fre- 
quently observed : 


AGE. Personal cases. Oxley. Total. 

Witter: OMe By Cully yrcpoeter axes one aye tore se 14 3 17 
OnerbotwOpyearssneas cue tees ces oe cae aes 9 16 25 
EE WiOpLO UVC V CATS: pew Pepl asta t avawversietnierd Sie, sboiete 24 26 50 
HIVeqOMIMGrVCatS. nscale oe moe ss cost 15 18 33 
Nie bovSiMbeemMvVearstas seem cece owe ses 5 0 5 
HOUR Saw eee tsks eee ice ye eee rerass 67 63 130 


In this series males were a little more frequently affected than females. 
In two or three instances traumatism was apparently an exciting cause. 
Tuberculous meningitis is occasionally seen in young children who have 
been previously healthy, whose family history is free from tuberculosis, 
and where no exposure can be traced. It is probable that in all such 
cases there has been latent tuberculosis somewhere in the body, and that 
the exposure was long antecedent to the symptoms. In the majority, 
however, this is not the case. There is usually a history of exposure to 
infection; or there have been previous evidences of tuberculosis in the 
lungs, bones, or lymph nodes. 

Symptoms.—In forty-three of sixty-three cases the onset was gradual ; 
but in a considerable number of those classed as sudden, careful inquiry 
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elicited a history of previous indisposition. The most frequent early 
symptoms are: disinclination to play, or drowsiness, sometimes constant 
fretfulness or irritability. Often there is a distinct change in disposi- 
tion. In a case recently under observation this was most striking; a 
little girl previously devoted to her mother, could not endure her pres- 
ence in the room. There is loss of appetite, and usually constipation. 
Sleep is restless and disturbed ; there may be grinding of the teeth. Older 
children often complain of headache. At all ages a suggestive symptom 
is frequent attacks of vomiting without apparent cause. In addition to 
these there may be a slight but continuous elevation of temperature. In- 
definite symptoms may last for four or five days, or they may be spread 
over two or three weeks without perhaps being sufficiently severe to attract 
much notice. Finally, unmistakable evidence of brain disease develops, 
and then it is recollected that symptoms like the above had existed for 
some time. These early disturbances are often ascribed to dentition, to 
worms, or to indigestion; and sometimes they are regarded simply as the 
result of the constipation. 

In the midst of such indefinite symptoms there may come an attack 
of convulsions, and, in the course of a few hours, deep stupor. The early 
symptoms of the active stage are indicative of cerebral irritation. There 
is headache, often located in the frontal region, and occasionally photo- 
phobia ; sometimes there is sudden screaming out at night without waking. 
The skin is usually somewhat hyperesthetic; the reflexes are apt to be 
exaggerated ; the muscles of the neck may be rigid and the head is drawn 
back, or there may be rigidity of one or more of the extremities. The 
pupils are normal or contracted; there may be nystagmus. The child is 
fretful, wishes to be left alone, and cries if disturbed ; but otherwise is apt 
to be unnaturally drowsy. Such symptoms may continue for a day or 
two, or even for a week. If prolonged, they are likely to alternate with 
periods of more marked apathy and dulness. During this stage there is 
occasional vomiting, and the bowels are obstinately constipated. The 
pulse is usually somewhat accelerated, but may be slow and occasionally 
is irregular. The respiration is of normal frequency, but a careful ob- 
servation during sleep or perfect quiet will often show a slight irregu- 
larity which is very significant. This becomes more marked as the disease 
progresses. The temperature is invariably elevated, but never very much 
so, generally being from 99° F. to 101° F. Whena high temperature is 
seen, it is usually due to tuberculosis elsewhere than in the brain. 

During the intermediate or second stage, the irritative symptoms sub- 
side, and stupor becomes deeper and more continuous. If undisturbed, 
the child may sleep a great part of the time, but can be roused, and then 
appears quite rational. Later the stupor becomes so profound that the 
child can not be roused at all; or, again, this condition may alternate 
with periods of complete lucidity. Active delirium is rare. The pupils 
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respond slowly to light or not at all; they may be unequal; occasionally 
there is seen strabismus, ptosis, or paralysis of the face. More often there 
is hemiplegia, or paralysis of one arm or leg. Such paralyses are often 
transient, disappearing after a@ay or two. Automatic movements of the 
extremities, particularly of the arms, are frequent. Muscular twitchings 
may be noticed. Opisthotonus is marked and well-nigh constant. In 
infants the fontanel is tense and bulging ; the abdomen is retracted, giving 
the typical “boat-belly.” On drawing the finger-nail along the skin of 
the abdomen, there appears, after a few seconds, a distinct red streak one 
or two inches wide, which remains for three or four minutes. This is the 
tache cérébrale, and while not pathognomonic, it is almost always present. 
Other vaso-motor disturbances may be seen. The reflexes are variable; 
in the early part of the disease 

they are usually incre&sed, later pee Sti aN cites Le 
they are diminished or abolished. 
The pulse now becomes slow and =F! Bera taacing of Serta in tuberculous 
irregular, often intermittent. 

The respiration assumes the characteristic type, which consists in the 
movements becoming deeper and deeper until there is a long sigh, then a 
complete arrest of respiration for several seconds, after which the move- 
ments begin again, at first shallow, but gradually increasing in depth 
until the sigh is repeated. The accompanying tracing illustrates the 
type (Fig. 132). An examination with the ophthalmoscope usually 
shows the presence of choked discs and possibly choroid tubercles. 


DAY 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 cure 
DATE | OCT. 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 


MLE. M.E. | M.E. | ME, | M.E. | ME. | MoE. | ME. | M.E. | MoE. | MoE. | M.E. | MoE. | M.E. | MoE. | ME. | MLE. 


103° aa 
101° ee 
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Fie. 188.—Fairly typical temperature curve in tuberculous meningitis; boy, twenty months 
old; death on seventeenth day. 

The duration of this stage is from three to ten days. The progress 
is irregular, and subject to great variations, especially as regards the 
mental symptoms. Sometimes a child will be seen in quite deep stupor. 
and on the following day will be sitting up in bed playing with his toys. 

In the third stage there is complete coma. The child can not be 
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roused at all. The pupils are widely dilated, and do not respond to light. 
There is general muscular relaxation. There may be retention of the 
urine. Deglutition is difficult, sometimes almost impossible. The boat- 
belly and opisthotonus are still marked. The respiration is more rapid, 
but still irregular. There are sordes on the lips and teeth, emaciation, 
and anemia. Toward the end the temperature rises rapidly to 104° F., 
sometimes to 106° or 107° F. (Fig. 133). The pulse becomes very rapid 
and feeble, often 160 to 180 a minute. Death usually takes place from 
exhaustion in deep coma; or convulsions develop and continue from 
twelve to twenty-four hours until death. The duration of the stage of 
coma is from two days to a week. Often the patient will live for four 
‘or five days in a condition of prostration so extreme that death is hourly 
expected. A rapidly rising temperature or the occurrence of convulsions 
indicates approaching death. Of fifty-seven cases, fifty died in coma, 
seven in convulsions, 

The entire duration of the disease from the beginning of definite 
symptoms, in sixty-five of my own cases, was as follows: 
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Variations in the course of the disease.—There are few diseases which 
present a greater variety of symptoms than tuberculous meningitis. Typ- 
ical cases like those above described are seen most frequently in children 
over two years old, in whom the cerebral symptoms predominate over 
those of general tuberculosis. In infancy, especially when the disease 
follows acute tuberculous pneumonia, the duration of the cerebral symp- 
toms may be only three or four days. The stages then are not marked. 
The onset is usually with convulsions, and in less than twenty-four hours 
there may be marked stupor, and all the symptoms belonging to the third 
stage of the disease. 

In older children the symptoms are from pressure due to the great 
accumulation of fluid in the lateral ventricles. There is persistent drow- 
siness, but rarely deep coma, sometimes rigidity of all the extremities, 
and sometimes paralysis. Opisthotonus is nearly always marked in these 
cases, 

Diagnosis.—There are no diagnostic symptoms in the first stage. If 
the patient has previously suffered from local or general tuberculosis, and 
symptoms develop which are enumerated as prodromal, meningitis may 
be suspected. If the child has previously given no evidence of tubercu- 
losis, an early diagnosis is impossible. The indefinite symptoms that 
belong to this stage of the disease are frequent in young children suffer- 
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ing from chronic indigestion associated with constipation. Such is the 
usual explanation of the indisposition rather than incipient meningitis. 
Some cases of cyclic vomiting may present many of the symptoms of 
meningitis. A 

The most frequent symptoms of tuberculous meningitis enumerated 
in the order of their occurrence in fifty-eight cases were as follows: 
obstinate constipation, persistent drowsiness, irregular respiration, vomit- 
ing without apparent cause, irregular pulse, convulsions, opisthotonus, 
and fever which was usually slight. Equally important for diagnosis, 
and especially significant when associated with the above, are strabismus, 
facial paralysis, and loss of the pupillary reflexes. 

The fluid drawn by lumbar puncture is usually perfectly clear. In 
Some cases, after standing, a very few leucocytes may be found in the 
deposit. Tubercle bacilli can be demonstrated in but a small proportion 
of the cases, even-after centrifuging. A few bacilli are, however, present, 
as may be shown by inoculation of a guinea-pig. This affords a positive, 
though late, means of diagnosis. The symptoms which distinguish tuber- 
culous from cerebro-spinal meningitis have already been considered in 
the discussion of the latter disease. 

The cerebral symptoms of ileo-colitis and other diarrhceal diseases 
sometimes closely resemble those of tuberculous meningitis; but when- 
ever in a young child there is some other disease present which may 
furnish an explanation for the cerebral symptoms, the diagnosis of men- 
ingitis should be made with great caution. The development of menin- 
gitis in the course of an ordinary attack of pneumonia may simulate very 
closely pulmonary tuberculosis with tuberculous meningitis. A diagnosis 
may be impossible during life. In doubtful cases the probabilities are 
greatly in favour of tuberculosis, since it is so much more common. 

Prognosis.—Although there have been recorded a few isolated in- 
stances of recovery after the tubercle bacilli have been found in the fluid 
obtained by lumbar puncture, such an outcome is so exceedingly rare 
as not to be expected. I have never seen it. Cerebro-spinal meningitis 
may at times very closely simulate the tuberculous variety, and it is 
probable that most of the cases of alleged recovery were not tuberculous. 

Treatment.—From what has been said regarding prognosis, it follows 
that if the diagnosis is correct the case is practically hopeless, no matter 
what treatment is employed; but as a positive diagnosis is not always 
possible, all cases should be treated like those of simple acute meningitis. 


CHRONIC BASILAR MENINGITIS IN INFANTS. 


It was first pointed out in 1898 by Still (London) that this disease 
is usually due to the diplococcus intracellularis ; in other words, that it is 
a chronic form of cerebro-spinal meningitis. Chronic basilar meningitis 
is most frequently seen after epidemics of cerebro-spinal meningitis, but 


776 DISEASES OF THE NERVOUS SYSTEM. 


it is occasionally met with at other times as a sequel of a sporadic case. 
It occurs after an acute attack, when the basilar lesion persists and 
becomes chronic. As acute cerebro-spinal meningitis in infants is in- 
variably fatal if the attack is severe, it follows that the chronic form 
is seen only after the mild attacks. It is chiefly for this reason that 
the early symptoms often are not recognized as types of cerebro-spinal 
meningitis. The patient frequently does not come under observation 
until all acute symptoms have passed away, the persistent opisthotonus 
being the chief feature of the case. 

There is also seen in children, though very rarely, a chronic basilar 
meningitis of syphilitic origin. At least two such cases have come under 
my observation in the Babies’ Hospital. One was cured by anti-syphilitic 
treatment, and the other diagnosis was confirmed by autopsy. 

Lesions.—This process is usually limited to the base of the brain. 
The pia mater is thickened about the interpeduncular space, also over the 
medulla, pons, and cerebellum. These different parts may be adherent to 
each other, or to the inner surface of the dura. The cranial nerves may 
be compressed. The openings in the fourth ventricle are usually obliter- 
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Fie. 184.—Chronic basilar meningitis—extreme deformity. 


_Ill for five months; followed cerebro-spinal meningitis; posture shown in the picture 
maintained for the last six weeks; death at ten months. Autopsy showed typical lesions. 


ated, and there results a distention of the lateral ventricles with clear 
serum, sometimes in sufficient amount to be regarded as hydrocephalus. 
Rarely, pus may be found in the ventricles. 

Symptoms.—The onset is usually gradual, although in most cases 
there can be obtained a fairly distinct history of an early active period. 
The most prominent symptoms are cervical opisthotonus, moderate hydro- 
cephalus, and usually general muscular rigidity. The opisthotonus is 
often extreme (Fig. 134) and is greater than is seen in any other disease. 
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If placed upon its back the body of the child often touches the table only 
at the occiput and the sacrum (Fig. 135). The head is usually some- 
what enlarged, but never to the degree seen in primary hydrocephalus ; 
the fontanel bulges, and the sutures are separated. These symptoms 
are due to an accumulation of fluid in the lateral ventricles; they are 
never so marked as in primary hydrocephalus. The rigidity of the ex- 
tremities is very great and in most cases constant; the legs and feet 
are usually extended, while the forearms are flexed and the hands 


Fie. 185.—Chronic basilar meningitis; a patient in the Babies’ Hospital (diagnosis 
confirmed by autopsy). 


clenched. All the reflexes are greatly exaggerated. There is rarely coma, 
but mental dulness alternating with periods of great irritability in which 
general convulsions may occur. Vision may be impaired or wanting en- 
tirely. The fact that in most cases optic neuritis is absent is of some 
value in differentiating this disease from tumour. Nystagmus is often 
present and attacks of vomiting occur without evident cause. There is 
no fever except for a few days at a time during acute exacerbations. The 
usual duration of the disease is from two to five months; death may occur 
from convulsions, from some intercurrent disease, such as pneumonia, 
but most frequently from marasmus. The prognosis is very bad except 
when the cause is syphilis, when recovery may take place. 
Diagnosis.—The disease is to be distinguished from tuberculous men- 
ingitis, and from the opisthotonus of reflex origin which is occasionally 
seen in infants suffering from marasmus. It differs from tuberculous 
meningitis in its more protracted course, in the absence of fever, paraly- 
sis, and also in the greater prominence of the opisthotonos and hydro- 
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cephalus. The opisthotonus which is seen in cases of marasmus is never 
so extreme or so continuous, and is not accompanied by any enlargement 
of the head, or by other cerebral symptoms. 

Treatment.—If there is any reason to suspect syphilis, iodide of po- 
tassium should be administered. At least fifteen grains daily should be 
given for several weeks to an infant six months old, and still larger doses 
if the stomach will tolerate it. Lumbar puncture is useful for diagnosis 
only. The establishment of auto-drainage of the ventricles, as practiced 
in primary hydrocephalus, has recently been advocated for this condition, 
and tried with some measure of success. 


THROMBOSIS OF THE SINUSES OF THE DURA MATER. 


This is not very frequent. It may depend upon certain general condi- 
tions, when it is usually classed as cachectic or marantic thrombosis; it 
may be associated with local pathological processes, when it is known as 
inflammatory or septic thrombosis. 

Cachectic Thrombosis.—This is seen in infants and young children, 
but is very rare after the age of five years. It occurs in the course of 
various diseases, the most frequent being pneumonia, pertussis, diphtheria, 
nephritis, tuberculosis, and the acute intestinal diseases. In connection 
with ‘the last-mentioned group, altogether too much has been made of it, 
as it is really rare, and in only a very few cases does it explain the cerebral 
symptoms present. ‘This statement is made from personal observations 
upon over two hundred autopsies upon cases of acute intestinal disease. 
The actual cause of the thrombosis is the altered condition of the blood 
and the feeble circulation, as the walls of the sinuses are normal. 

The most frequent seat of cachectic thrombosis is the superior longi- 
tudinal sinus. At autopsy one must be careful not to confound the soft, 
partly-decolorized, non-adherent thrombi of post-mortem origin, with those 
of ante-mortem formatior. The latter are firm, and when of long stand- 
ing may be very hard and even show a Jaminated structure. They usually 
fill the sinus completely, and are adherent. The thrombus extends from 
the sinuses to the veins emptying into it, which stand out like dark worms 
upon the surface of the brain. The brain itself may be deeply congested, 
or it may be covered with a diffuse hemorrhage, but more frequently the 
brain and the membranes are simply cedematous. 

The symptoms of cachectic thrombosis are few and uncertain, and 
in a large number of cases the disease is latent. Very rarely is a posi- 
tive diagnosis possible during life. When the thrombosis occurs just 
before death, its symptoms are so mingled with those of the original 
disease that they can not be separated. In some cases there may be 
localized or general convulsions, or paralysis, loss of consciousness, and 
strabismus. 

The prognosis is bad, cases generally proving fatal in the course of a 
few days. The diagnosis is so uncertain and obscure that the treatment 
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must be symptomatic, and directed toward the general rather than the 
local condition. : 

Inflammatory Thrombosis—Septic Thrombosis—Sinus-Phlebitis.—This 
condition is most frequent in children in connection with acute meningitis. 
It may exist either with the simple or the tuberculous variety. It also fol- 
lows otitis—especially old and neglected cases—usually with necrosis of the 
petrous bone, but sometimes without it. It is much less frequently asso- 
ciated with disease of the ear in children than in adults. It may arise 
from traumatism, necrosis of the cranial bones, or from septic processes 
involving any of the cavities or any of the structures adjacent to the brain, 
such as the scalp, orbit, nasal fossa, mouth, or pharynx. Infection from 
the mouth or pharynx is most frequent in children in connection with 
scarlet fever or diphtheria ; while usually secondary to otitis it may occur 
without it, the infection being carried by the blood-vessels. Infection 
from the nose may-have its origin in ulceration from syphilis or tubercu- 
losis. In the orbit, the source may be malignant disease. 

The seat of the thrombosis will depend upon the original disease. If 
this affects the cranial bones or the scalp, it will be the longitudinal sinus ; 
if the ear, the lateral sinus; if the base of the skull, the orbit, the mouth, 
the jaw, or the nose is affected, it will be the cavernous sinus. When 
thrombosis occurs with meningitis the lesions are much the same as in 
the cachectic form, with the exception that there are sometimes slight 
changes in the walls of the sinuses. If the patient has suffered from a 
local septic process, there may be puriform softening of the clot, and gen- 
eral pyzmia, with the development of secondary abscesses in the brain, 
in the lungs, and in other organs. With such cases there may be asso- 
ciated a general or localized meningitis. 

Symptoms.—The symptoms of septic thrombosis are more decided than 
those of the cachectic form. When occurring in the course of meningitis, 
it usually adds no new symptoms to those of the original disease. In the 
pyemic form the symptoms are more characteristic, particularly when 
associated with otitis. There are recurring chills with very high and 
widely-fluctuating temperature. There is headache, and often localized 
tenderness of the scalp; the other symptoms which are present are usually 
the same as those of meningitis. If metastasis occurs, there may be evi- 
dences of abscesses of the brain or in other organs, and sometimes there 
are signs of suppuration in the jugular vein. 

The local symptoms of the thrombosis differ somewhat according to 
the sinus affected : if its seat is the superior longitudinal sinus, there may 
be cyanosis of the face, dilatation of the temporal and frontal veins, and 
sometimes epistaxis; if the lateral sinus is involved, the process may ex- 
tend to the jugular vein, which may be felt in the neck as a hard cord, 
and there may be dilatation of the veins of the mastoid region, and even 
localized cedema; when the cavernous sinus is affected, there may be pro- 
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trusion of the eyeball of the affected side, cedema of the lid, and with the 
ophthalmoscope the retinal veins appear enlarged and tortuous, sometimes 
being the seat of thrombosis. The process may affect either one or both 
sides. The course of septic thrombosis is rather irregular, varying from a 
few days to three weeks. In fatal cases death takes place from menin- 
gitis, cerebral abscess, or pyemia. The prognosis is very grave, unless the 
disease is so situated that it is accessible to surgical operation. 

Treatment.—The only successful treatment is surgical. Operation 
is easiest in thrombosis of the lateral sinus, being much more difficult 
if involving the superior longitudinal sinus. So many cases are now on 
record of successful operation upon septic thrombosis of the lateral sinus, 
that it should always be urged when the diagnosis is clear. Recurring 
chills and high, fluctuating temperature, associated with disease of the ear, 
either with or without symptoms of meningitis, are sufficiently character- 
istic to justify operative interference. 


CEREBRAL ABSCESS. 


Cerebral abscess is quite rare in children, decidedly more so than is 
cerebral tumour. In Gowers’ collection of 223 cases, only 24 were under 
ten years of age. In infants, abscess is one of the least frequent diseases 
of the brain, and up to five years it is exceedingly rare. 

Etiology.—By far the most frequent cause in children is otitis. This 
is the origin of the great majority of the cases. Abscess rarely compli- 
cates acute otitis, but is seen with the chronic form. Exactly how otitis 
causes cerebral abscess it is not always easy to determine. Toynbee was 
the first to call attention to the fact that cerebellar abscess was most 
frequent with disease of the mastoid cells, and cerebral abscess with otitis 
media. Usually there is caries of the petrous bone, but there may be 
none. The infection may extend through the small veins traversing this 
bone, or along the lateral sinuses to the cerebellum. Abscess is often 
attributed to the retention of pus in the ear, but it may occur when the 
discharge is free. 

Traumatism is the second important etiological factor. Abscess may 
be associated with fracture of the skull, or follow simple concussion. The 
abscess is generally in the neighbourhood of the injury, but occasionally 
is produced by contre coup. In one instance, reported by Wagner, thrush 
was believed to be the cause of cerebral abscess, the same fungus that 
existed in the mouth being found in the brain, which in this case was 
studded with small abscesses. Abscess may be the result of infectious 
emboli, associated with general pyeemia, though this is rare in early life; 
and finally it may occur without any assignable cause. 

Lesions.—T'he most frequent seat of the abscess is, first, the temporo- 
sphenoidal lobe; secondly, the cerebellum; thirdly, the frontal lobes. 
Other locations are very rare. Abscesses are usually single. In size they 
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vary from that of a small cherry to an orange. One case was observed by 
Meyer, in which an abscess occupied one entire hemisphere. The con- 
tents are usually thick greenish-yellow pus, which may be very fetid. 
When abscesses have lasted for some time they are usually surrounded ° 
by dense pyogenic membrane, and may become encysted. The patho- 
logical process may be slow, and often is apparently stationary for a long 
period. Abscesses may rupture into the ventricles, less frequently upon 
the surface of the brain, causing meningitis, or the pus may even escape 
externally through the auditory meatus, as in Lallemand’s case. 

Symptoms.—These are general and local. The general symptoms are 
much the more important for diagnosis, and often are the only ones present. 
The local symptoms are those of a tumour. The clinical history of a case 
of abscess of the brain may be divided into three stages: First, the period 
of onset, or early acute inflammatory symptoms, fever, etc., which attend 
the formation of pus. Secondly, the latent period, or period of remission, 
in which very few symptoms are present. In many acute cases this stage 
is wanting altogether; in the chronic cases it may last for months, or even 
years. Thirdly, the final period, with recurrence of active cerebral symp- 
toms, followed by death in a few days. 

The onset may be accompanied by symptoms so slight as almost to 
escape notice. In most cases, however, headache and fever are present. 
The headache is usually severe, and often localized upon the affected side; 
in cerebellar abscess it may be occipital. The fever is moderate in inten- 
sity, and continuous. In addition there may be vertigo, vomiting, gen- 
eral convulsions, and cessation of the aural discharge, if one has been 
present. The duration of this stage is variable; it may be only a few 
days, or several weeks. It is shorter in traumatic cases, and in those which 
are due to pyzemia. 

The latent stage, or period of remission of symptoms may be quite 
short—only a few days’ duration—and it is often absent. During this 
period the temperature may fall quite to the normal, and the headache 
disappear, or be only occasional and slight. However, if any focal symp- 
toms have been present they remain unchanged. 

The symptoms of the terminal stage are due to a rapid extension of 
the inflammatory process, with cedema and softening about the abscess, 
sometimes to rupture into the ventricle, and sometimes to meningitis. 
The fever now returns, and may be high. ‘There is headache, often 
very intense and continuous; there may be delirium and convulsions, and 
the gradual development of coma. In addition there may be vomiting, 
paralysis, opisthotonus, retracted abdomen, and the other symptoms of 
meningitis. Occasionally all the earlier symptoms may be latent, and the 
terminal symptoms may be the only ones present. In infants, the fontanel 
is usually large and bulging; convulsions are rather more frequent than 
in older children. 
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The local symptoms of abscess are rather indefinite, owing to its usual 
situation. Abscesses of considerable size may exist in the temporo-sphe- 
noidal lobe, in the central part of the frontal lobe, or in the cerebellum, 
without any definite local symptoms. If the abscess is near the motor area, 
there are the usual symptoms of disease in this location, spasm, or paraly- 
sis of the face, arm, or leg. A cortical or sub-cortical abscess is likely to 
cause convulsions. Cerebellar abscess may give rise to occipital headache, 
frequent vomiting, and when the abscess is large enough to press upon 
the middle lobe, there may be inco-ordination of the muscles of the 
extremities. Optic neuritis may be present, but other symptoms relating 
to the cranial nerves are rare. Localized tenderness over the scalp, when 
persistent, is a symptom of importance, and may serve to locate the ab- 
scess, if it is superficial. 

Diagnosis.—Of the general symptoms, the most important for diagnosis 
are fever, headache, delirium, and terminal coma. These become particu- 
larly significant when following otitis or traumatism. The differential 
diagnosis of abscess is to be made principally from tumour and meningitis, 
and from these conditions more by the history and general course of the 
disease than by any special symptoms. The diagnosis of abscess from 
tumour is considered in connection with the latter disease. It is more 
difficult to distinguish between meningitis and abscess, since the two pro- 
cesses are often associated. With meningitis convulsions are more com- 
mon, but they are rarely localized; rigidity and the inflammatory symp- 
toms are more intense; the course is usually more rapid and more regular, 
being rarely interrupted, as is the course of abscess. From the cerebral 
symptoms occurring with otitis it is extremely difficult to distinguish 
abscess, for, according to Gowers, optic neuritis may be present in the 
former as well as in the latter condition. ‘The more intense and pro- 
longed are the cerebral symptoms and the more marked the neuritis, the 
greater are the probabilities of abscess. 

Prognosis.—The prognosis in cerebral abscess is always grave, unless 
accessible to surgical operation. The progress may be slow, or rapid, but 
it is inevitably from bad to worse, and sooner or later the disease, if not 
interfered with, proves fatal. 

Treatment.—The medical treatment of abscess in its active stage is 
that of any acute intracranial inflammation,—ice to the head, absolute 
quiet, free catharsis, and full doses of the bromides or antipyrine or mor- 
phine, if pain is intense. The absolutely hopeless condition of these cases 
when left to themselves, and. the recent brilliant results from surgical 
operations, should lead the physician to urge operation in every case.* 


* For a discussion of the surgical aspects of this question, see “Brain Surgery,” by 
M. Allen Starr, M. D., and “ Pyogenic Infectious Diseases of the Brain and Cord,” by 
William McEwen, M. D. : 
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CEREBRAL TUMOUR. 


Very little has been added to our knowledge of cerebral tumour in 
children since the exhaustive,zmonograph of Starr, which appeared in 
Keating’s Cyclopedia in 1890. It is to this article that I am indebted 
for most of the facts in this chapter. 

Varieties and Location.-—T'umour of the brain is not very infrequent, 
and may be seen even in infancy. From this time up to puberty there is 
no period of special susceptibility. In two hundred and sixty-nine of the 
cases in Starr’s collection, in which the nature of the tumour was stated, 
the following were the varieties : 
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Tuberculous tumours are more often multiple than are other varieties. 
Their most frequent seat is the cerebellum; next to this the pons and 
crura cerebri. They are rarely cortical or central. Glioma is most often 
found in the cerebellum or in the pons, and next in the cortex; but it is 
rarely central. Sarcoma is most frequently in the cerebellum; next to 
this, in the order of frequency, in the pons, the basal ganglia, and the cor- 
tex. Cystic tumours are either central or cerebellar. ‘aking the cases 
as a whole, the most frequent seat of tumour in children is, first the cere- 
bellum, second the pons, third the centrum ovale. 

Tuberculous tumours are occasionally seen in infancy, but they occur 
most frequently between the ages of five and twelve years. They are 
usually secondary to tuberculosis elsewhere, especially in the lungs and in 
the bronchial lymph nodes. They most frequently start from the mem- 
branes, rarely being centrally situated, and extend inward, infiltrating 
the superficial portion of the cerebellum or cerebrum. There is almost 
invariably localized meningitis at the site of the tumour; there may be 
adhesions between the dura and pia mater, and the disease may extend to 
the cranial bones. In size, these tumours vary from a small pea to a 
child’s fist. They may be softened and broken down at the centre, or 
cheesy throughout. They are the result of a localized tuberculous in- 
flammation, which does not differ essentially from that seen in other 
parts of the body. 

Glioma is not infrequent in infancy. It is probably connected in 
every case with the ependyma of the ventricle. It repeats the structure 
of the neuroglia, being composed of connective tissue and branching cells. 
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Sarcoma may be of the spindle-celled or the mixed variety. It grows 
much more rapidly than glioma. The two varieties are not infrequently 
combined in the same tumour—glio-sarcoma. 

Cystic tumours are sometimes sarcomatous in origin, the wall of the 
cyst containing sarcoma cells, and they may also be parasitic, from the 
growth of the echinococcus. They may be found in any part of the brain. 

The other varieties of sarcoma, gumma and vascular tumours, are 
exceedingly rare until after puberty. 

As the tumour grows, secondary lesions are produced in most of the 
cases. These are the result of pressure upon arteries, causing localized 
anemia, or even cerebral softening; or upon veins, producing congestion 
and edema. When affecting the middle lobe of the cerebellum, pressure 
upon the ven Galeni may lead to effusion into the ventricles. Localized 
meningitis over tumours superficially situated is the rule, and this may be 
the cause of some of the symptoms. Rarely, cerebral hemorrhage may be 
associated. 

Etiology.—The causes of cerebral tumours are for the most part un- 
known. In a few instances there is a history of definite traumatism. 
Sarcoma or carcinoma may be secondary, and tuberculous tumours are 
probably always so. 

Symptoms.—These may be divided into two groups: first, the general 
symptoms which are common to tumours of all varieties, and are inde- 
pendent of location; secondly, the local symptoms depending upon the 
situation of the growth. 

General symptoms.—One of the most frequent is headache. Though 
it varies much in its severity, character, and position, it is rarely absent. 
It is apt to be severe, and may continue for a long period, or it may be 
intermittent. The location of the pain has no definite relation to the sit- 
uation of the tumour. It may be accompanied by sensations of tightness, 
compression, or tension in the head. It may be associated with localized 
tenderness of the scalp; when this is constant it is a valuable symptom 
for diagnosis, as it often occurs with tumours superficially located. 

General convulsions are frequent in the early stage, but separated by 
quite long intervals; they become more frequent and more severe as the 
disease progresses. All degrees of severity are seen, from slight twitch- 
ings and temporary loss of consciousness, to typical epileptiform seiz- 
ures. They are most common when the growth is rapid and when com- 
plicating meningitis is present. Attacks of vomiting or of localized 
spasm may for a considerable time precede general convulsions; and ina 
single attack there may be first localized and then general convulsions. 

Mental symptoms are generally present in great variety and complex- 
ity. There may be only fretfulness and irritability, or a marked change in 
disposition. These symptoms are so frequent from other causes in chil- 
dren that they excite no apprehension, unless to them are added-dulness, 
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apathy, and somnolence. Later in the disease there may be attacks of 
hypochondriasis, or of melancholia; there may be periods of wild, almost 
maniacal excitement; and, finally, the mental impairment may approach 
a condition of imbecility. J 

Optic neuritis and optic-nerve atrophy are very frequent, occurring, 
according to Starr, in eighty per cent of the cases. This is only recog- 
nised by the ophthalmoscope, as there may be no disturbance of vision. 
The optic neuritis is generally double, appears earlier, and is more con- 
stant in basal tumours than in those at the convexity, or those centrally 
located. 

Vomiting is very frequent, but diagnostic only when it occurs sud- 
denly without assignable cause, and without nausea or other symptoms 
of indigestion. It is especially significant when frequently repeated, and 
of more importance in older children than in infants. 

Vertigo is often associated with vomiting. At first it is occasional and 
seen upon changing position, but later it may be quite constant, espe- 
cially with tumours in the posterior fossa. 

Disturbances of sleep are frequent. There is usually insomnia, but 
sleep may be broken by hallucinations, accompanied by attacks of scream- 
ing; rarely is there persistent drowsiness until toward the end of the dis- 
ease. 

Local symptoms.—These depend upon the situation of the tumour, 
but not at all upon its anatomical character. Local symptoms may be 
wanting entirely, and they may vary much in different cases even with 
tumours in the same situation. They are modified by the size and by 
the rapidity of growth, and by the existence of local meningitis. 

In tumours of the cortex, the meninges are likely to be involved, espe- 
cially with tuberculous and gliomatous growths. The pathological process 
may extend from within outward or from without inward. The most 
frequent general symptoms in such cases are headache, circumscribed ten- 
derness of the scalp, convulsions, and mental symptoms. Optic neuritis, 
vomiting, and vertigo are not socommon. Tumours situated in the fron- 
tal lobe, as a rule, present few symptoms and may be entirely latent. 
Irritation of the frontal lobe may extend to the motor area and cause 
convulsions either local or general; but not often is there paralysis. Tu- 
mours of the left side (of the right side in left-handed persons) in the 
third frontal convolution may cause motor aphasia. 

Tumours in the motor convolutions along the fissure of Rolando pro- 
duce the most definite and uniform local symptoms. When situated at 
the upper portion the leg is affected, at the middle portion, the arm, 
and at the lower, the face. Irritative symptoms, such as rigidity or clonic 
spasm, commonly precede for some time the paralysis which results from 
pressure or destruction. These attacks of localized convulsions may begin 
in the face, arm, or leg; but they usually extend more or less rapidly 
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until all three are involved. There is no loss of consciousness, but there 
may follow aslight transient paralysis. Such attacks are known as “ Jack- 
sonian epilepsy,” and form one of the most diagnostic symptoms of cere- 
bral tumour. Localized spasm may be associated with anzesthesia or 
other disturbances of sensation. The paralysis generally first affects one 
extremity—the arm or leg, according to the location of the tumour—and 
afterward it may involve the entire side, including the face. 

If the tumour is centrally located, or at the base, hemiplegia may be an 
early symptom from pressure on the motor tract. With cortical paralysis 
there may be associated ataxia and anesthesia. 

Tumours of the parietal lobe may give no local symptoms. At times 
there are disturbances of muscular sense, tactile sensibility, or sensations 
of pain and temperature. If the inferior parietal lobule of the left side 
is affected, there may be word-blindness, or inability to understand writ- 
ten language. 

Tumours of the occipital lobe produce, as the only constant local symp- 
tom, hemianopsia. This is usually bilateral, affecting the same side of 
both eyes, being on the side opposite to that of the lesion—i. e., a tumour 
on the right side causes blindness in the left half of both eyes, so that 
the patient sees nothing to the left of a line directly in front of him. 
Instead of hemianopsia, there may be only irritation and various disturb- 
ances of sight. 

Tumours of the temporo-sphenoidal lobe may be latent, or, if on the 
left side, may cause word-deafness—i. e., inability to understand the sig- 
nificance of spoken language. 

Tumours in the island of Reil when situated upon the left side (right 
side in left-handed persons) may cause motor aphasia or disturbances of 
speech. If they are large they may produce symptoms by pressure upon 
the motor tract,—hemiplegia or monoplegia. 

Tumours of the basal ganglia cause marked general symptoms, but 
none of a definitely local character. The important symptoms relate to the 
various tracts or bundles of fibres which pass from the cortex through the 
internal capsule. These include the motor and the various sensory tracts, 
the olfactory, auditory, visual, and speech tracts. Any of these may be 
pressed upon, and the nature of the symptoms will depend upon the size 
of the tumour and the extent of the pressure. If only the anterior part 
of the capsule is affected there may be no symptoms; if the middle 
fibres, hemiplegia and disturbances of articulation; if the posterior fibres, 
hemianesthesia. All these may be associated, and any of them may be 
complete or partial. Tumours in this situation are apt to implicate the 
cranial nerves. Optic neuritis is quite constant, and appears early. Lo- 
calized or general convulsions are rare. 

The peculiar symptoms pointing to tumours of the crura cerebri are 
nystagmus, strabismus, and loss of pupillary reflex, sometimes with general 
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muscular inco-ordination, and a staggering gait. There is usually third- 
nerve paralysis on the side of the tumour, and on the side opposite to the 
hemiplegia with which it is often associated. This variety of crossed 
paralysis is quite diagnostic. 4he symptoms of third-nerve paralysis are 
external strabismus, dilatation of the pupil, and ptosis. In these cases 
optic neuritis appears early. There may be a complicating hydrocephalus. 
While hemiplegia is commonly present with large tumours, it may be ab- 
sent with small ones, or may appear later than paralysis of the third nerve. 

Tumours of the pons are quite common. The diagnostic symptoms 
consist in crossed paralysis, the cranial-nerve symptoms being on the side 
of the tumour, and the general motor and sensory symptoms on the oppo- 
site side. When the seat is the upper half of the pons, the third and fifth 
nerves are apt to be implicated, giving rise to ptosis, dilatation of the 
pupils, external strabismus, trophic disturbances such as ulceration of the 
cornea, and neuralgic pain in the face. Tumours in the lower half of the 
pons involve the sixth, seventh, and eighth nerves, causing internal strabis- 
mus, contracted pupils, facial paralysis, sometimes deafness, and auditory 
vertigo. Other symptoms associated with tumours of the pons are head- 
ache, vomiting, and optic neuritis; convulsions being rare. 

Tumours of the medulla are recognised by the involvement of the 
glossopharyngeal, pneumogastric, spinal accessory, and hypoglossal nerves. 
There are difficulty of deglutition, irregular respiration, irregular pulse, 
and vaso-motor disturbances, such as flushing of the face and perspiration. 
There may be projectile vomiting, polyuria or glycosuria, opisthotonus, 
difficulty in articulation or in sucking, and in protrusion of the tongue. 
When large, these tumours may produce symptoms of pressure upon the 
motor or sensory tracts,—paralysis, partial anesthesia, with rigidity and 
exaggerated reflexes. 

Tumours of the cerebellum are especially important, this being the most 
frequent location in childhood. When only one hemisphere is affected 
there may be no local symptoms. ‘Tumours involving the middle lobe, or 
those large enough to produce pressure upon the middle lobe, give rise to 
vertigo and cerebellar ataxia. Vertigo is especially frequent; it may 
occur with headache. Cerebellar ataxia is different from the ataxia due 
to a spinal-cord lesion, and strikingly resembles that of intoxication. 
It may increase until the patient is unable to walk, although there is 
no loss of muscular power. Vomiting is a frequent symptom, as are also 
optic neuritis, and headache which is usually occipital. When there is 
secondary hydrocephalus, as is not uncommon, mental symptoms are 
present, and there may be enlargement of the head. Opisthotonus is 
occasionally seen, but general convulsions are rare. 

Diagnosis.—The size of the tumour is to be determined mainly by the 
general symptoms, special attention being given to the order of their 
development. A diagnosis as to the nature of the tumour is really not of 
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much importance; but some information upon this point may be gained 
from the consideration of its etiology, the rapidity of its growth, and the 
age of the patient. Cerebral tumour may be confounded with abscess, tuber- 
culous meningitis, chronic basilar meningitis, and chronic hydrocephalus. 
The symptoms distinguishing tumour from abscess are the following: Tu- 
mour may occur at any age; without definite etiology, excepting when 
tuberculous; the progress is steady, but generally slow, new symptoms be- 
ing continually added; headache is more constant and more severe; optic 
neuritis more frequent; cranial nerves more often involved ; mental dis- 
turbances more marked; focal symptoms are often definite; fever is absent; 
duration, six months to two years. As compared with the above, abscess 
is not so frequent, being especially rare in infancy; there is a definite his- 
tory of traumatism or ear disease; progress more irregular; symptoms 
often intermittent; headache less severe; mental symptoms less marked ; 
optic neuritis and involvement of the cranial nerves less frequent; focal 
symptoms usually indefinite; localized tenderness over the scalp more 
constant; fever present except in the latent period; the most frequent 
complication is acute meningitis. 

Cases of tuberculous meningitis which may be confounded with tumour 
are those of slow course sometimes seen in older children. The diffi- 
culty in diagnosis is increased by the frequent association of tuberculous 
tumours with tuberculous meningitis. The main points of difference are 
that in tumour the symptoms are more localized and the course gen- — 
erally much slower. Almost every individual symptom, however, may be 
present in the two conditions. 

Chronic basilar meningitis may produce symptoms almost identical 
with those of tumour in the posterior fossa. It is, however, confined to 
infancy, and is frequently syphilitic. Hydrocephalus and opisthotonus 
are much more marked than are usually seen with tumour. 

Chronic hydrocephalus may resemble tumour; this occurs so frequent- 
ly as a lesion secondary to tumour that the question often arises whether 
there is only hydrocephalus, or there is in addition a tumour. Primary 
hydrocephalus is usually congenital, and commonly attains to a greater 
degree than is seen in secondary hydrocephalus. 

Prognosis.—The prognosis in cerebral tumour, while bad, is not hope- 
less. Cases are occasionally seen which exhibit all the characteristic 
symptoms of tumour, even including optic neuritis, which recover per- 
fectly. These are probably syphilitic, although often no such history 
can be obtained. In other cases, most frequently of a tuberculous na- 
ture, an arrest of the growth occurs and the patient recovers with some 
function of the brain impaired; usually there is loss of vision or some 
paralysis. In most cases, however, the progress is steadily downward 
until death. 

Treatment.—If there is any reason to suspect syphilis, the iodide of 
potassium should be given in large doses and continued for a long period; 
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the effect of this drug even in tumours not syphilitic is sometimes bene: 
ficial. Starr refers to a case in which symptoms of six months’ duration, 
including optic neuritis, entirely disappeared under the use of mercury 
and the iodide. The tumour was supposed to be gumma, but an autopsy 
obtained six months later showed it to be a sarcomatous cyst. For a 
discussion upon the surgical aspect of the treatment of brain tumours, the 
reader is referred to Starr’s work on Brain Surgery. 


HYDROCEPHALUS, 


Hydrocephalus or “‘ water on the brain,” consists in an accumulation of 
serum in the cranial cavity. This may be between the dura mater and 
the pia (external hydrocephalus) or in the ventricles of the brain (internal 
hydrocephalus). The former is secondary and is quite rare, while the lat- 
ter is not uncommon. Hydrocephalus may be acute or chronic. 

Acute Hydrocephalus is secondary to basilar meningitis, which is usu- 
ally of tuberculous origin. The terms tuberculous meningitis and acute 
hydrocephalus are sometimes used synonymously. A moderate distention 
of the ventricles is frequent in all varieties of acute meningitis. The 
amount of fluid in acute hydrocephalus is not great, there being rarely 
more than three or four ounces present. 

Chronic External Hydrocephalus except in its mild form is extremely 
rare, and is nearly always a secondary lesion. It may follow meningeal 
hemorrhage, pachymeningitis or any lesion causing cerebral atrophy. It 
is seen in its most marked form associated with congenital malforma- 
tions of the brain, particularly imperfect development of the hemispheres. 

(See Fig. 137.) On incising the dura mater a few ounces, or sometimes 
even a pint, of serum may escape. The convolutions are somewhat flat- 
tened, and may be greatly atrophied. Other lesions are found either in 
the brain or in the dura mater. External hydrocephalus may cause 
enlargement of the head and separation of the sutures, and in fact most 
of the symptoms of the internal variety; but usually it is not severe 
enough to give rise to any decided symptoms. 


CHRONIC INTERNAL HYDROCEPHALUS. 


This is the important variety, and when no qualifying term is men- 
tioned this is the form of hydrocephalus which is always understood. 

Etiology.—This occurs both as a primary and a secondary condition. 
When secondary it is usually associated with tumours of the base of the 
brain or with chronic basilar meningitis, either simple or tuberculous. It 
is in these cases a mechanical condition caused by pressure which oblit- 
erates the openings from the lateral ventricles into the fourth ventricle, 
or the foramen of Magendie. 

The causes of primary hydrocephalus are as yet very little understood. 
In a large proportion of the cases the disease is congenital, generally 
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beginning in the latter months of intra-uterine life. Some of these cases 
are clearly syphilitic. D’Astros* has collected nine cases and added 
three others, in which hydrocephalus was associated with lesions un- 
doubtedly syphilitic. When due to syphilis, the disease may at the same 
time be congenital. Rickets and hydrocephalus are occasionally associ- 
ated, but so infrequently as to make a definite etiological connection be- 
tween them very doubtful. The rachitic head has been so often mistaken 
for hydrocephalus that an erroneous notion has arisen as to the frequent 
association of these two diseases. This point will be referred to more 
fully under diagnosis. Chronic hydrocephalus is often attributed to 
tuberculosis, but here again the connection is a very doubtful one. 
Heredity is a factor of some importance; numerous instances are on 
record where two children in the same family have been affected. Hydro- 
cephalus not infrequently develops after successful operations Epes spina 
bifida or encephalocele. 

Lesions.—The difference between the primary and secondary cases is 
chiefly one of degree. The amount of fluid in secondary cases is rarely 
more than three or four ounces. In primary cases it is usually from half 
a pint to one pint, but it may be very great. In one of my own cases 
there was removed from the head of a child, who died at four months, five 
pints of fluid. Larger quantities than this have been reported, but not at 
so early an age. In composition this resembles the cerebro-spinal fluid. 
An examination in one of my cases showed it to be a clear, translucent 
fluid, slightly alkaline in reaction, specific gravity 1005, containing sodium 
and potassium chlorides, alkaline phosphates, and a trace of albumin. In 
some specimens sugar is found. In cases of inflammatory origin the 
amount of albumin is generally larger, and the fluid may be slightly tur- 
bid. The effusion may become purulent from accidental infection re- 
sulting from operation, from rupture, or, as in one of my cases, from in- 
fection through the sac of a spina bifida with which it was complicated, 
the process extending to the brain through the central canal of the cord. 

The changes in the brain result from the gradual accumulation of 
fluid in the ventricles. The septum lucidum is usually broken down, 
and all the avenues of communication between the ventricular cavities 
are greatly enlarged. The continuous distention results in a gradual 
thinning of the brain substance which forms the ventricular walls; often 
these are found only one fourth of an inch in thickness, or even less 
than this, the cortex being a mere shell (Fig. 136). In one of my 
autopsies the ependyma of the ventricle and the pia mater were in 
places actually in contact, all of the brain tissue having been absorbed ; 
the brain resembled a large double cyst. Inacase of Peterson’s, with 
the exception of a small portion of one temporo-sphenoidal lobe, all 
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of both hemispheres had disappeared, the cerebellum and basal ganglia 
alone being intact. The brain is always anemic, and the gray and white 
substance may be indistinguishable. The changes are largely mechanical, 
the microscope showing, in my case just referred to, only granular matter 
and round nuclei evidently from broken-down nerve cells. In less severe 
cases the changes may be slight. It is, however, always surprising to see 
the amount of compression which the cortex will tolerate without inter- 
ference with its functions, provided the pressure comes gradually. The 
ependyma may be normal, but it is usually somewhat thickened and pale, 
sometimes granular, and may be infiltrated with new cells. When infection 
takes place an acute ependymitis may be set up. Chronic inflammation 
of the ependyma is thought 
to be the essential lesion in 
many of the primary cases, 
whether of simple or syphi- 
litic origin. 

The bones of the skull are 
markedly affected; the su- 
tures at the vault are widely 
separated, and sometimes 
even those at the base. After 
the removal of the fluid the 
head collapses, giving an ap- 
pearance which has been well 
likened to a “bag of bones.” 
It should not be forgotten, 
however, that hydrocephalus 


may coexist with premature 


Fra. 136.—Vertical transverse section of a brain in con- j j 1 j 
genital hydrocephalus, from a child who died at the ossification, in which case the 
age of three weeks. A, distended lateral ventricle; head may be small. In the 


see Oe ere cases which recover, the wide 
gaps in the skull may be closed by the development of wormian bones; but 
ossification is often not complete until the fifth or sixth year. 

The most frequent lesion associated with congenital hydrocephalus is 
spina bifida, in which cases there may also be a patency of the central 
canal of the spinal cord; more rarely meningocele or encephalocele are met 
with. Sometimes there are deformities in other parts of the body, such as 
club-foot or hare-lip. 

Symptoms.—Hydrocephalus may exist with a small head. In this 
condition there is usually premature ossification of the cranial bones. 
Four such cases have come under my notice, one child having lived to 
be fourteen months old. These children are usually idiotic, and die at an 
early age, often from convulsions. In such cases other malformations of 
the brain are frequently associated. 
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Hydrocephalus, with the exceptions mentioned, is recognised by the 
increased size of the head. In order to estimate the amount of enlarge- 
ment, it must be remembered that at birth the circumference of the 
normal head is about 14 inches, and at one yéar from 18 to 19 inches. 
The degree of enlargement in hydrocephalus may be very great. In one 
of my cases, the head at four months measured 244 inches. In another at 
ten and a half months, 263 inches. Steiner has reported a remark- 


Fie. 137.—Brain in external hydrocephalus, showing imperfect development of the 
hemispheres. 


Patient three and a half months old; head measured 203 inches; increase in size, 2 inches 
in the six weeks before death ; symptoms were typical of ordinary internal hydrocephalus. In 
the picture the small size of the cerebrum is best judged by comparison with the cerebellum, 
which is normal. The hemispheres were rudimentary ; the basal ganglia were normal; the 
cranial cavity contained about one pint of fluid. = 


able case in which the head at eight months measured 323 inches. 
When the enlargement of the head is not great the diagnosis is not so 
easy. Hydrocephalic enlargement is commonly symmetrical and in all 
directions. The head is sometimes globular in outline and sometimes 
pyramidal (Fig. 138). The forehead is exceedingly high and project- 
ing, and there is a prominence of the frontal eminences seen in no other 
form of enlargement. The sutures may be separated from half an inch 
to two or three inches; the fontanel is very large, tense, and bulging; 
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the veins of the scalp are enlarged and prominent. In marked cases 
fluctuation may be readily obtained, and the head may even be distinctly 
translucent. 

In the acquired form all these symptoms are less marked, and if ossi- 
fication of the skull has taken place it is often impossible to discover 
any increase in size. The rate of growth of the head varies much in dif- 
ferent cases, and it is the surest measure of the progress of the case. The 
increase in circumference is usually from one to three inches a month. 

The primary cases are for the most part of congenital origin, and the 
child may die 77 wéero. At other times the process may have advanced so 


Fie. 138.—Chronic hydrocephalus of average severity ; head of pyramidal shape; showing char- 
acteristic expression of the eyes. 


far before birth that puncture of the head is necessary before delivery is 
possible. In perhaps the majority of cases no symptoms are observed at 
birth, or the head is only slightly larger than normal. Usually nothing 
is noticed until the child is two or three months old, when it is discov- 
ered that the head is increasing in size at an abnormal rate. If the 
progress is rapid, other symptoms are soon evident: the infant can not 
hold up its head ; it is lethargic, and all its perceptions are dulled, sight 
and hearing included ; there may be a general flaccid condition-of all the 
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muscles of the extremities due to a slight general paresis, but more often 
there is rigidity, which is usually most marked in the legs, but sometimes 
in the arms; the hands are often clenched, with the thumbs adducted ; 
the reflexes are exaggerated; the pupils are. generally contracted and 
equal, though they may be dilated ; nystagmus and convergent strabismus 
are often present. Convulsions may occur from time to time, or may be 
deferred until near the close of the disease. As the head enlarges the 
body usually wastes, and the disproportion between the two may seem 
greater than it really is. 

Such congenital cases rarely see the end of the first year, and are often 
fatal during the first six months. The causes of death are marasmus, con- 
vulsions, and intercurrent disease, rarely rupture of the head. 

In the cases which develop more slowly, the symptoms are quite differ- 
ent. The head may not attain at eighteen months the size reached in the 
other cases at the third or fourth month. The surprising thing about many 
of these cases is that the distinctly cerebral symptoms are so few. Where 
the pressure develops gradually, the brain seems able to tolerate an almost 
‘indefinite amount of it. The more readily the bones of the skull yield to 
pressure the fewer are the nervous symptoms; hence, other things being 
equal, they are less marked where the disease begins before the sutures 
are firmly ossified than in the later cases. A comparatively small amount 
of effusion may cause very marked symptoms in a child two or three years 
old, while a much larger amount in an infant of a year, may produce much 
less disturbance. It is for this reason that secondary hydrocephalus 
causes such striking symptoms, although the accumulation of fluid is 
small. 

Whether the progress of these cases is slow or rapid, the development of 
the children is greatly retarded. Many are not able to support the head 
until two or three years old; frequently they do not walk until five or six 
years old. ‘The special senses are generally not noticeably affected, but in- 
telligence in most cases is interfered with,—in some only slightly, in others 
very markedly, while some are idiotic. Contractions of the extremities 
are occasionally seen, but usually more of the hands than the legs. Sen- 
sation is not often affected. The course is a very chronic one. From 
time to time there are exacerbations of the symptoms, and even inter- 
current meningitis may be excited. 

Prognosis.—Most of the congenital cases are fatal before the end of 
the first year. It is very rare that a hydrocephalic child reaches the age of 
seven years. The process may go on up to a certain age and then cease 
spontaneously, and the child may go through life with a head very much 
larger than normal and usually with a mental condition somewhat im- 
paired. Retrogression of the symptoms is, however, never to be looked for. 

Diagnosis.—The most important symptom is the enlargement of the 
head, and this can only be arrived at by careful measurement and com- 
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parison with the normal size. The rapidity of growth is quite as impor- 
tant for diagnosis as the fact of enlargement. If the head grows more 
than an inch a month there can be little doubt. The enlargement most 
frequently confounded with hydrocephalus is that which occurs in rickets. 
In the latter disease it is almost invariably irregular; there are promi- 
nences over the two frontal eminences and over the parietal bones, often 
with furrows between them ; the size of the head is chiefly due to thicken- 
ing of the bones of the skull; the marked prominence of the forehead is 
not seen, and the increase in the bi-parietal diameter is not present; fur- 
thermore, there are other signs of rickets. 

Treatment.—If there is any suspicion of syphilis, mercurial inunc- 
tions should be employed, and potassium iodide given internally in full 
doses. Of all the operative measures that have been proposed for this 
condition, and their name is legion, the only one at the present time 
which seems to hold out any reasonable prospect of permanent improve- 
ment is auto-drainage. This consists in establishing a communication 
between one of the lateral ventricles and the sub-arachnoid space. By 
this means the fluid is conducted to a place from which it can be ab- 
sorbed. A considerable number of cases have now been treated in this 
way. The dangers of the operation are very great; fully half the pa- 
tients having died as the direct result of it. Of those who have survived, 
a number have shown improvement and a few very striking improve- 
ment, but no complete cures have been reported.* 


INFANTILE CEREBRAL PARALYSIS. 
Synonyms: Spastic diplegia, paraplegia, or hemiplegia. 

Under the term cerebral paralysis are included several groups of cases 
with causes quite dissimilar, but having certain definite clinical features 
in common. While the symptomatology is quite clear, there are many 
questions relating to the pathology that are not yet fully settled, although 
much has been added to our knowledge within the last few years. Paraly- 
sis depending upon cerebral tumour, abscess, or hydrocephalus is not in- 
cluded in this chapter. 

The cases of cerebral paralysis may be divided into three groups, 
according as the paralysis depends upon conditions existing prior to 
birth, upon those connected with birth, or upon those of subsequent 
development. 

J. Paralysis of Intra-Uterine Origin.—This is the least frequent con- 
dition. In such eases there is some congenital defect in the brain, due 
sometimes to arrest of development, at others to such intra-uterine lesions 
as hemorrhage or thrombosis. There may be porencephalus, or cysts ex- 
tending deeply into the substance of the brain, sometimes communicating 


* For a discussion of the surgical aspects and literature, see A.S. Taylor, American’ 
Journal of Medical Sciences, August, 1904. 
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with the ventricles. The origin of this condition is for the most part un- 
known. In rare eases the paralysis is due to cortical agenesis,* a condition 
in which the brain may seem normal to the naked eye, but the microscope 
shows a complete arrest in the development of the cells of the cortex, usu- 
ally affecting both hemispheres. In still other cases there are found gross 
defects in development in the motor centres of the cortex. Such a lesion 
is shown in Fig. 149, page 806. Cases in which there is conclusive ey1- 
dence of intra-uterine hemorrhage are very rare. 

Symptoms.—In most of the paralyses due to intra-uterine lesions, loss 
of power is only one of the symptoms, and usually not the most promi- 
nent. It is rare that there is not some mental impairment, and usually 
idiocy is present. The type of paralysis is nearly always diplegic or para- 
plegic. Where this is due to arrested cortical development, a general flac- 
cidity of the muscles may be seen instead of the rigidity so characteristic 
of the other forms of cerebral paralysis. 

II. Birth-Paralysis.—Cerebral birth-paralysis is due in nearly all 
cases to meningeal hemorrhage. The primary lesions and the early 
symptoms have already been described in connection with the Diseases of 
the Newly Born. The secondary lesions present considerable variety. 
There may be found (1) meningo-encephalitis, (2) atrophy and sclero- 
sis of the cortex, (3) cysts upon the surface, (4) secondary degenerations 
in the spinal cord. 

1. Meningo-encephalitis—This lesion is often quite diffuse. There 
is thickening of the pia mater, and it is usually adherent to the brain 
substance. The cortex is involved to a variable degree, depending some- 
what upon the time which elapses between the initial lesion and the au- 
topsy. The following were the microscopical changes found by Sachs ¢ in 
the brain of a child in my wards at the Babies’ Hospital, who died at the 
age of one year of measles: The lesions were found everywhere in the 
cortex. The pia was universally adherent, and showed general cellular 
infiltration; its blood-vessels showed marked cellular proliferation, and 
the veins in the sub-pial space were dilated and filled with blood. In the 
pia dipping in between the convolutions similar changes were present. In 
the cortex few if any normal pyramidal cells were found, but in the outer 
layers were an enormous number of small glia cells. Many of the 
blood-vessels showed a cell-proliferation of their walls. There was also 


* For fuller description, see Sachs’s Nervous Diseases of Children, 1895, p. 601. 

+ The clinical features of this case are quite as interesting as the pathological find- 
ings. The child was a first-born, delivered after a dry labour of forty-eight hours. 
It was asphyxiated, and from the first days of its life it had attacks of convulsions, 
usually repeated many times a day. During one of these convulsions the photograph 
from which Fig. 140 was made, was taken by Dr. Peterson. The child had the symp- 
toms of typical spastic paraplegia—the arms being, however, slightly involyed—retarded 
mental development, and convergent strabismus. r 
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a degeneration in the pyramidal tracts of the anterior columns of the 
cord. ‘ 

%. Atrophy and sclerosis—These changes vary much in extent and 
degree. There may be only a circumscribed area in which the convolu- 
tions are small, firmer than usual, and covered with an adherent pia, or 
there may be an atrophy so extensive as to involve a large part of one 
hemisphere (Fig. 139), or sometimes of both hemispheres. Usually the 
lesion is somewhat diffuse over the convexity of both sides, and much 
more frequently of the anterior than of the posterior half of the brain. 


Fie. 139.—Extensive atrophy and sclerosis of the right hemisphere, from an infant seven and a 
half months old; probably the result of a meningeal hemorrhage at birth (lateral view). 


History.—Twelve hours after birth was seized with general convulsions, which continued 
for three days. No other symptoms noticed till one month before death, when weakness of left 
arm was observed. Never held head erect. Was plump and well nourished; died from erysipelas. 

Autopsy.—Pia not adherent; a large cyst occupied the region of the occipital and posterior 
part of the parietal lobes, showing in its floor discolouration and pigmentation, evidently from 
an old hemorrhage. Right optic nerve, tract, and crus much smaller than the left. 


Where a depression of the brain exists the space is filled with cerebro- 
spinal fluid, and in many cases there is a deformity of the skull. 

3. Cysts upon the surface may occur alone or in connection with the 
lesions just mentioned. These are usually small, about the size of a wal- 
nut, but they may cover a large part of a hemisphere. Such large cysts 
are sometimes classed as cases of external hydrocephalus. 

4. Secondary degenerations of the internal capsule and the lateral col- 
umns of the cord are found in most of the cases associated with extensive 
atrophy and sclerosis, and in many of those in which only meningo- 
encephalitis is present. 

Symptoms.—The type of paralysis will of course depend upon the 
extent and position of the original lesion. A diffuse lesion is followed by 
‘diplegia ; one not quite so extensive by paraplegia; one affecting one side 
only by hemiplegia, or even monoplegia, though this is very rare. The 
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relative frequency of the different forms will vary according to the age 
at which the patients come under observation. Thus in the statistics of 
Sachs and Peterson,* there were twenty-seven cases of diplegia or para- 
plegia, and twenty-two of hemiplegia. These cases were drawn from 
miscellaneous sources, chiefly from a general neurological clinic. Ac- 
cording to my own observations, which have been chiefly upon infants, 
the cases of diplegia and paraplegia have outnumbered those of hemi- 
plegia more than four to one. My belief is that the great majority of 
the congenital cases, or those due to hemorrhage occurring at birth, are 
diplegias or paraplegias, and that very many of them succumb during the 
first two years, and never come under the observation of the neurologist ; 
however, the cases of hemiplegia, because of the less serious lesion, live 
much longer, and hence are more likely to be seen by the specialist. 
Diplegia and paraplegia will therefore be considered as the characteristic 
types of cerebral birth-palsy, as the cases of hemiplegia do not differ from 
those due to later causes—i. e., the acquired form. 

In the most severe cases that survive the symptoms of the early 
days of life there remains some rigidity of the extremities, chiefly of the 
legs, which is constant or intermittent, slight or well marked. There 
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Fie. 140.—Convulsions in spastic paraplegia; from a photograph by Dr. Frederick Peterson 
during an attack. 


is often spasm of the muscles of the neck and trunk, giving rise to opis- 
thotonus. In many cases there are frequent attacks of convulsions (Fig. 
140). The general physical development of the child is often interfered 
with, so that he remains small and delicate, and perhaps dies of some 
acute disease in early infancy, never having been able to sit erect, or even 


* Journal of Nervous and Mental Disease, May, 1890. 
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support his head. In other cases the general nutrition is not affected, 
and life may be prolonged indefinitely, but usually with some degree of 
mental impairment. This is seen in all degrees; it may be so slight as 
not to be noticed until the ¢hild is two or three years old, or the child 
may be idiotic. Often these children are not able to stand until they 
are over three years old, and do not walk alone until they are four or 
five years old, and then with a peculiar cross-legged gait, owing to spasm 
of the adductors of the thighs. This may be so great as to entirely pre- 
vent walking, and while sitting or lying the thighs may cross each other. 
These form the typical cases of spastic paraplegia (Fig. 141). All the 
reflexes are greatly exaggerated. The arms are much less affected than 
the legs and in about half the number they are not involved at all. 

In the mild cases the early symptoms may be overlooked, and noth- 
ing excite suspicion until the infant is six or eight months old. There 
is then discovered unmistakable muscular weakness; the child does not 
sit up, or even hold up the head when the trunk is supported. Often 
there is observed before this time a tendency to stiffen the body and to 
throw the head backward, owing to spasm of the cervical or spinal mus- 
cles. The muscular weakness is often mistaken for rickets, or regarded 
simply as backwardness. A closer examination usually discloses the pres- 
ence of some rigidity of the extremities, particularly of the legs, and 
exaggeration of the knee-jerks. As the child grows older other symptoms 
of imperfect development become more and more evident. 

There are changes in the shape of the skull, this being usually smaller 
than normal in all its diameters, or there may be asymmetry. There is an 
arrest of development in the paralyzed limbs. These are both smaller 
and shorter than normal. In many cases abnormal movements are seen, 
which may be of an irregular choreic type, or they may be athetoid. Epi- 
lepsy develops in from 33 to 50 per cent of all these patients. 

III. Acute Acquired Paralysis——This is usually of the hemiplegic 
type, although diplegia and paraplegia may in rare instances be met with. 
This group includes cases developing at any time after birth, but the 
great majority of those seen in childhood ‘begin before the fifth year. 

‘Htiology.—tThe etiology is often obscure. The paralysis sometimes 
follows traumatism. It is occasionally seen in the course of scarlet fever, 
measles, diphtheria, variola, and pneumonia. Much more frequently 
than with any of these diseases it occurs during pertussis, being usually 
the outcome of a severe paroxysm. The frequency with which these 
cases are ushered in with convulsions has led many to assign this as the 
cause of the paralysis. It is possible that the convulsions are sometimes 
the result and sometimes the cause of the lesion. 

Lesions.—The lesions of acute cerebral palsy may be grouped under 
three heads: (1) those of the blood-vessels; (2) those of the membranes ; 
(3) those of the brain substance. 
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1., Lesions of the blood-vessels—There may be haemorrhage, em- 
bolism, or thrombosis. Hemorrhage is by far the most important. It is 
usually meningeal, rarely cerebral. It occurs more frequently at the con- 
vexity than at the base, and is often dif- 
fuse. Meningeal hemorrhage may result 
from pachymeningitis. It may be due 
to traumatism, where it is also from the 
dura mater; or from the acute hyper- 
emia accompanying paroxysms of per- 
tussis, where it may be from the dura 
or the pia; or it may be secondary to 
thrombosis of the superior longitudinal 
sinus. The association of haemorrhage 
with sinus-thrombosis is not very in- 
frequent. It was found in one of my 
autopsies upon a patient who died of 
pneumonia. Cerebral hemorrhage is ex- 
tremely rare, but it occurs even in in- 
fants; I once saw it in one only two 
months old. 

Embolism is rarely found unless asso- 
ciated with acute rheumatic endocar- 
ditis, and then usually in children who 
are over seven years old. As in adults, 
the usual seat of the embolus is a branch 
of the middle cerebral artery. It may 
be single or multiple. Thrombosis has 
been met with in a small number of 
cases, but it is extremely rare. 

2. Lesions of the membranes.—These 

Child two and one half years old, @Fe generally the result of an old cerebro- 
sera aang Morpatuaabye spinal meningitis; sometimes they. may 
ance. The habitual position of the be of syphilitic origin. In both, how- 
limbs, which is due to strong adductor ort 
spasm, is shown in the picture, ever, the process is rarely confined to the 

membranes ; it is a meningo-encephalitis. 

3. Lesions of the brain substance-—Atrophy and sclerosis are ter- 
minal conditions found in a large number of the autopsies made upon 
cases where the paralysis has been of long standing. They vary in se- 
verity and extent, and are followed by secondary degeneration in the 
cord, as in cases of birth paralysis. There may be the same develop- 
ment of cysts of the pia mater, or an accumulation of fluid in the arach- 
noid cavity, these taking the place of the atrophied convolutions. What 
the primary lesion is in these cases is still a matter of debate. A certain 
number of them are due to acute poliencephalitis, analogous to acute 


Fig. 141.—Spastic paraplegia. 
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poliomyelitis. In other cases a chronic diffuse encephalitis with atrophy 
is found at autopsy, closely resembling the conditions which follow a 
meningeal hemorrhage occurring at birth, yet the children were normal 
up to the second or third year and there was no acute onset. 

Acute paralysis sometimes occurs for which no explanation can be 
found at autopsy. An infant with pneumonia was admitted to the Babies’ 
Hospital, who had developed, a few days before, typical right hemiplegia. 
It came on suddenly, with convulsions, and involved the face, arm, and 
leg. ‘The arm and leg appeared to be completely paralyzed, but in the 
face the paralysis was incomplete. The paralysis had begun to improve 
somewhat at the time of the child’s death, which occurred a little over a 
week after its onset. At the autopsy no gross lesion could be discov- 
ered. A careful microscopical examination was made by two excellent 
pathologists, Drs. C. A. Herter and J. 8. Thacher, who could find no 
explanation of the paralysis. Nothing abnormal was found except “a 
slight increase of small spheroidal cells about some of the meningeal and 
cortical vessels of the motor area. The frontal and occipital lobes were 
normal.” 

Symptoms.—While diplegia and paraplegia are occasionally seen, the 
great majority of cases of acquired cerebral palsy are of the hemiplegic 
variety. When diplegia and paraplegia occur, it is usually in early in- 
fancy, and their symptoms and course differ in no wise from the birth 
palsies. We may therefore regard hemiplegia as the chief manifestation 
of acquired cerebral palsy. 

The onset of the paralysis is almost invariably sudden, with convul- 
sions, which are usually repeated, and in severe cases followed by loss of 
consciousness. In the secondary cases these are generally the only symp- 
toms. In one of my cases the patient went to bed apparently well, and 
awoke in the morning with hemiplegia. Such an onset, however, is very 
exceptional. When the paralysis is apparently primary, fever is usually 
present, and in addition to the convulsions there may be vomiting, de- 
lirium, and other symptoms, strongly suggestive of an acute inflammatory 
process in the brain, which continue for a variable time, usually from one 
to three days, before paralysis is seen. The temperature in most cases is 
from 100° to 103° F., and the rise of temperature sometimes follows, some- 
times precedes, the convulsions. After the child recovers consciousness, 
and sometimes before this, the paralysis is discovered. If there is a very 
extensive lesion there may be diplegia, deep coma, and death, but this is 
very infrequent. Usually the lesion is more limited, and the symptoms 
are those of typical hemiplegia. When the face is involved, it soon recov- 
ers, and often it escapes altogether. The paralysis of the arm and leg is at 
first complete, but may improve very rapidly in the course of a few days. 
Disturbances of sensation are usually of a transient character. After a 
variable period, from one to several weeks, the patient begins to use the 
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paralyzed extremities, first the leg, afterward the arm, as in adult hemi- 
plegia. The convulsions may be repeated for the first day or two, but 
prolonged or continuous convulsions are rare. With lesions of the left 
side of the brain, speech may be affected, and not infrequently in young 
children when the lesion is upon the right side. ‘The reflexes are in- 
creased upon the affected side, and a slight 
ankle-clonus may be present. 

In the course of a few weeks the child 
may be able to walk, dragging the affected 
leg; the recovery in the leg is sometimes 
complete, but in most cases a slight halt 
in the gait remains. The arm usually re- 
covers more slowly than the leg, and con- 
tractures are likely to develop after a 
variable time, generally two or three years. 
In Fig. 142 is shown a frequent deformity 
of the upper extremity. Contractures of 
the leg lead to various forms of talipes, 
generally equinus, from shortening of the 
tendo-Achillis. Sometimes the arm or the 
leg recovers so perfectly that the case may 
be regarded as one of monoplegia. In old 
cases the paralyzed limbs are atrophied ; 
there is more or less rigidity, and the spas- 
tic condition may be quite marked. I have 
seen this limited to a single group of mus- 
cles in the leg. Aphasia is common in 
right hemiplegias, and it is not very rare 
in those of the left side, because infants 
appear to use both sides of the brain with 

ss ee meee nearly equal facility. 

Basra enter ane ores The mental condition of these children 
an attack of hemiplegia four 1s often normal, in striking contrast with 
years before; child seven years ‘ ; ; =e : 

Td. the cases of congenital diplegia. The 

earlier the paralysis occurs the more likely 
are mental symptoms to be present, since we have here not only the direct 
effect of the lesion, but an arrested development of some part of the 
brain. Epilepsy is not an uncommon sequel ; it may be of the Jacksonian 
type, or there may be attacks of general convulsions. In other cases 
there are post-hemiplegic movements of a choreic or athetoid character, 
or irregular incoordinate movements. 

Prognosis of Infantile Cerebral Paralysis——In diplegia and para- 
plegia the outlook is always unfavourable. A very large number of these 
cases which are due either to intra-uterine or birth lesions, never reach 
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the third year, but die in infancy from marasmus or acute intercurrent 
disease. Those who survive usually show serious mental defects, and 
many are practically helpless on account of the extreme spastic condition 
of the muscles of the extremities. 

In hemiplegia the prognosis is much more favourable. In most of 
these cases the paralysis is of the acute acquired variety, and the later the 
period of onset, the less likely is the brain to be seriously damaged. In 
some of these patients complete recovery takes place ; in others the residual 
paralysis is so slight as to be easily overlooked except on careful examina- 
tion, the occurrence of epilepsy being perhaps the first thing which leads 
one to suspect that a previous paralysis has existed. The great majority of 
children who have suffered from infantile cerebral palsy have some degree 
of permanent paralysis and usually some deformities from contractures, 
the extent of both varying, of course, with the severity of the primary 
lesion. In all-cases seen in young infants it is exceedingly difficult to 
give a prognosis in regard to future mental development. Asa rule, the 
impairment is directly proportionate to the extent of the paralysis and 
its intensity; although in exceptional cases we find a good deal of men- 
tal disturbance with only moderate paralysis, and vice versa. 

Diagnosis,—The diagnosis between the congenital and acquired forms 
of cerebral palsy is of no great practical importance, and it may be im- 
possible; for the symptoms in congenital cases are often not sufficiently 
marked to attract attention until children are old enough to sit alone or 
to walk. 

It may be quite difficult to distinguish cerebral paralysis from infan- 
tile spinal paralysis. The history of an acute onset, the atrophied limbs, 
the deformities, and the absence of sensory disturbances, may be found in 
both conditions. Spinal*paralysis is, as a rule, monoplegic, and often af- 
fects but a single group of muscles. Cerebral paralysis is either diplegic 
or hemiplegic in character, and even though only a leg or an arm may 
seem to be affected, a critical examination will usually reveal the fact that 
the other limb of the same side has also suffered. The presence of rigid- 
ity and exaggerated reflexes is quite as important evidence of this as loss 
of power. The electrical reactions, however, are conclusive; the reac- 
tion of degeneration is absent in cerebral paralysis, while it is present in 
spinal paralysis. 

Simple as the differentiation may seem in most cases, the mistake is 
frequently made of confounding cerebral diplegia, particularly of the 
flaccid type, with rickets. But a careful history and a thorough exami- 
nation will usually dispel all doubt (see article on Rickets). Cases of 
acute acquired paralysis at the onset may be mistaken for acute menin- 
gitis, but early loss of consciousness, the early development of the 
paralysis, its permanent character, and the short duration of the acute 
symptoms, distinguish cases of hemorrhage from those of meningitis; 
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but when it follows traumatism, and when it occurs in the course of 
some other disease such as pneumonia or scarlet fever, it may be diffi- 
cult or impossible to make a diagnosis between the two conditions. 

_ Treatment.—The course and the result of cerebral paralysis depend 
upon the extent of the injury to the brain, its nature, and the age at 
which it is inflicted,—all these being conditions which are beyond the 
power of the physician to modify or control. The treatment of cerebral 
palsy is therefore extremely unsatisfactory. For the congenital cases 
practically nothing can be done, except for the deformities and compli- 
cations. The acquired cases during the acute onset are to be managed 
like all other cases of acute cerebral congestion or inflammation,—ab- 
solute rest, ice to the head, and bromides. LElectricity-is never to be 
used in early cases, and little or nothing is to be expected from it in the 
late ones. Much can be accomplished in an educational way for the men- 
tal derangements resulting from cerebral palsy. An important part of 
the treatment relates to the deformities. Many of these may be pre- 
vented by the early use of orthopedic apparatus. Serious deformities 
in old cases may be greatly benefited by tenotomy or myotomy, followed 
by the use of suitable apparatus. Epilepsy is to be treated as when it 
depends on other causes. 


MENTAL DEFECTS. 
DEFICIENCY, IDIOCY, IMBECILITY. 


All grades of mental defects are seen in children. While the terms 
above used characterise the chief clinical types, it should be remembered 
that these shade into each other by almost imperceptible degrees. They 
may be the result either of arrested development or of disease or injury 
of the brain. 

The backward child does not belong in this group; although often 
placed here by parents or teachers. Such children may present many 
mental peculiarities, but differ from the normal standard chiefly in the 
slowness with which the mental functions are developed, the most notice- 
able of these being speech. It is backward children and those who present 
the milder grades of mental defect that are of the greatest clinical inter- 
est and importance, for in them the mental condition often depends upon 
some physical cause which time and proper treatment may remove. Com- 
mon causes are defective sight, or hearing, severe early rickets, prolonged 
malnutrition, ete. 

Following somewhat the classification of Ireland, the mental defects 
of children may be divided into the following groups: 

1. Those depending upon such congenital conditions as porencephalus, 
arrested development of the brain as a whole, or of some portion, par- 
ticularly the frontal lobes. An excellent illustration of this class of 
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cases is seen in Fig. 149. Another variety is known as “ Agenesia cor- 
ticalis (page 796). 

*. Those associated with external or internal hydrocephalus. 

3. Those associated with microcephalus, either with or without pre- 
mature ossification of the cranial bones (Figs. 146-148). 

4. The paralytic cases, including the varieties which occur in the dif- 
ferent forms of cerebral paralysis, the greater part of which are due to 


Fie. 1438. Pie, 144, Fic. 145. 


Fie, 146. Fie. 147. : Fig. 148. 


Various types of mental defects. 


Fires. 143-145.—Mongolian type. 

Fre. 143.—Six months old; died at twenty-two months; could not hold up the head, or 
understand anything. 

Fie. 144.—Boy six and a half years old; did not walk or talk till four years old; now 
quite intelligent, almost normal. 

1@. 145.—Girl four years old; mental development like that of a normal child of two 

and a half years; walks very awkwardly. 

Fie. 146.—Boy twelve years old; microcephalic; walked at about four years; can read 
and write; development like that of a normal child of eight years. 

Fre. 147.—Microcephalic, seven years old; understands most of what is said; cannot talk 
intelligibly. 

Fra. 148.—Girl of eight years; imbecile; cannot walk without help. 

Note that the expression in 144, 145, and 146 is not due to adenoids; 144 and 146 have had 
them removed. 


meningeal hemorrhage at birth, and which are clinically associated with 
spastic diplegia or paraplegia; a smaller number are associated with 
acquired cerebral paralysis, most frequently following meningeal hem- 
orrhage. 
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5. Those of inflammatory origin. They follow cerebro-spinal menin- 
gitis and acute poliencephalitis. 

6. Those associated with epilepsy, in which the condition is a result 
of changes in the brain produced by the repetition of the epileptic 
seizures. 

7. Mongolian idiocy—This is a form characterised by a peculiar 
Chinese type of skull and face, with marked backwardness of physical 


Fie. 149.—Arrested development of the frontal lobes of the brain, particularly of the right side 
from an idiotie child twelve months old.* 


and mental development (Figs. 143-145). The head is somewhat flat- 
tened from before backward; the nose rather broad and flat; but the 


* A microscopical examination by Dr. Martha Wollstein showed the cortex in the 
affected region to be only one-third the normal thickness; the cortical layers were ill- 
defined; there was a striking absence of the characteristic nerve cells, both the large 
and small pyramidal cells being few in number. There was no growth of connective 
tissue, The white substance was normal, as were also the dura and pia, 
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most striking thing is the narrow palpebral fissures which have a down- 
ward inclination toward the nose. These patients almost always have 
the mouth open; and the facial expression like that due to large adenoids 
may lead to the suspicion that this is the only condition present. The 
mouth breathing is, however, due rather to the peculiar conformation at 
the base of the skull, and the anterior projection of the bodies of the upper 
cervical vertebra. The Mongolian type is seen in all degrees of severity. 
In early infancy these children may present no striking peculiarities ex- 
cept in facial expression, and a general backwardness of physical develop- 
ment. Dentition is delayed; they may not sit alone until the age of 
eighteen months or two years, and frequently do not walk or talk intelli- 
gently until they are four or five years old. In the milder forms they are 
often regarded simply as very backward children. In the more severe 
forms the mental defect may be great. Their resistance is feeble and 
many die in early childhood. Little is known of the etiology of this con- 
dition. Cases occur in all classes of society, and when other children in 
the family are quite normal. 

8. Amaurotic family idiocy. This name, proposed by Sachs,* indi- 
cates the prominent features of the malady, which is not a very rare one. 
The first symptoms are usually noticed between the third and sixth 
months in apparently healthy infants. It is then discovered that the 
infant, who before this has seemed to see well, no longer notices objects ; 
the expression becomes stupid; the infant does not hold up its head and 
never learns to sit. There is relaxation of the voluntary muscles, espe- 
cially those of the trunk. The characteristic features of the disease are 
revealed by the ophthalmoscope. There is a milky blue or white area, 
with bright cherry-red centre, occupying the place of the macula lutea, and 
atrophy of the optic dise. The ocular changes are symmetrical. The vol- 
untary muscles show more or less the reaction of degeneration. The dis- 
ease is progressive, and usually fatal within a year; but occasionally the 
blind, helpless child may live for two or even six years. Whether the dis- 
ease is a developmental degeneration or an inflammation is not yet deter- 
mined. The brain shows defective development, with degeneration and 
chromatolysis of the nerve cells, sclerosis, and thickening of the mem- 
branes. Nearly all of the reported cases have been in Hebrews. The 
prognosis is at present hopeless. 

9. Both sporadic cretinism and chondro-dystrophy have many symp- 
toms suggesting mental defects, but they do not strictly belong in this 
category. They are considered separately later. 

In addition to the etiological factors belonging to the different con- 
ditions above described, the influence of heredity is to be considered ; 
there may be hereditary nervous diseases, alcoholism, syphilis, or some 


* New York Medical Journal, July, 1896; also Keating’s Cyclo., Supplement, 1899, 
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other vice of constitution. Intermarriage among blood relations is one 
of the causes most frequently assigned; but after an exhaustive study of 
the question, Huth reaches the conclusion that this view 1s not supported 
by the facts. i 

Diagnosis.—Certain types of mental defect may easily be recognised 
after the age of three or four years, especially the more marked forms 
where they are due to the graver cerebral lesions,—hydrocephalus, micro- 
cephalus, various cerebral palsies, amaurotic idiocy, ete. In the milder 
forms and in infancy, however, this is not so easy a matter; it is often 
impossible without a considerable period of observation to distinguish 
a backward or peculiar child from one who has some serious mental 
defect. 

To appreciate the abnormal, one must be familiar with the mental 
and physical development of healthy children. A normal infant of 
average muscular development can usually support the head steadily be- 
fore five months old, often at three months; it can usually sit erect at 
seven or eight months, and stand with assistance at twelve or thirteen 
months. Toys are held and usually handled with facility at five or six 
months. The recognition of the nurse or mother comes at about the same 
time. Usually the first distinct words are pronounced about the end of 
the first year, and at two years most children put words together in 
short sentences. Variations of a few months from the averages above 
mentioned can not be considered abnormal. 

To determine whether an abnormal mental state is simply the result 
of poor general nutrition, or is dependent upon actual disease or imper- 
fect development of the brain, is frequently a matter of the greatest 
difficulty. The backward infant is usually distinguished chiefly by the 
things which he does not do; while with those who are deficient not 
only are the proper signs of development wanting, but many new and 
peculiar symptoms may be observed. The backward child may not sit 
alone until he is twelve or fifteen months old, and may not walk until 
he is two and a half years old, but the cerebral development is in most 
cases proportionate to the physical condition. Speech may be so delayed 
that the first words do not come until two years, and short sentences not 
until three years old, and yet in understanding what is said to and done 
for him, the child may seem bright and his development steady and pro- 
gressive, although slow. 

All children whose development is delayed should be examined for 
local signs of cerebral disease; the symptoms mentioned under the vari- 
ous heads of early hydrocephalus, meningeal hemorrhage, and cretin- 
ism should be sought. Sight and hearing should be tested, and the eyes, 
if possible, examined with an ophthalmoscope; the co-ordination of the 
hands should be tested in various ways; the reflexes examined, and gen- 
eral rigidity or slight paralysis noted, also the muscular power-in the 


MENTAL DEFICIENCY, IDIOCY, IMBECILITY. 809 


trunk, neck, and extremities. Many children who are mentally deficient 
do not show any disturbances of nutrition during the first year. The 
growth of the body in height and weight may be quite normal; although 
this is rarely true of the muscular power. Some of them show marked 
signs of backwardness in physical development, and in nearly all there 
are some other striking symptoms. Among the most frequently noticed 
are drooling, an open mouth, a protruding tongue, a fixed aimless stare, 
the production of some inarticulate sounds, which are usually peculiar 
to the child and may be repeated many times a day. Occasionally there 
are sharp screams without any evident cause, also irregular aimless 
movements of the hands. Objects are not properly held, and if grasped, 
they are soon dropped by an infant of twelve or fourteen months as by 
a normal one of three or four months. The child does not recognise its 
bottle or its nurse. Nystagmus is often present; and there may be ill- 
defined attacks of a convulsive nature, or typical convulsions. The in- 
fant is not attracted by bright colours or toys, and, in short, seems dull 
and unresponsive to every mental impression. 

An accurate diagnosis usually carries with it the data fox a definite 
prognosis. Few misfortunes which can befall a family are worse than 
to have a mentally defective child, and the physician’s’opinion is sought 
early and eagerly as to the probable outlook for all children who are 
suspected to be in any way abnormal. The possibilities of error in the 
early years are great, and much needless suffering is often caused to 
parents by an erroneous opinion. It is the experience of all who see 
many of these children, that some who were regarded at the age of 
three or four years as seriously defective, have in the end turned out 
to be entirely normal. One should therefore always put the best pos- 
sible interpretation upon the facts. The amount of improvement which 
takes place in many of these cases is most surprising. The above state- 
ment applies of course chiefly to children in whom there are no evidences 
of gross cerebral lesions. The deviations from what is normal are many 
and wide, and careful observation for a long period is necessary before a 
child is pronounced idiotic or even feeble-minded. 

Most cases of idiocy exhibit to a greater.or less degree the stigmata 
of degeneration. In an examination of 517 idiots by Howe, there was 
found blindness in 21; deafness in 12; some defect of the nose or mouth, 
such as hare-lip, high palatal arch, or cleft palate, in 23 cases; and some 
deformity of the hands or feet in 54 cases ; while in 96 there was paralysis 
of one or more limbs. 

Treatment.—The problem is essentially an educational one, and for 
such education special teachers and often special schools are indispensa- 
ble. With such advantages it is surprising to see what can be accom- 
plished with many children who have a severe grade of mental de- 
fect. To furnish a proper means for educating these children is a duty 
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of the State, and up to the present time very inadequate provision has 
been made for them. Except in the mild forms, defective children are 
better trained and educated in institutions than in the home, and parents 
should be urged to place them in institutions wherever practicable as 
soon as they have passed the age or development of infancy. 


CHONDRO-DYSTROPHY, 
Synonyms: Achondroplasia—Congenital or foetal rickets. 


This rather rare condition is the cause of some of the most marked 
examples of dwarfism known. It was recognised as an abnormality by 
the early Egyptians and has figured in art in various ways since that date. 


Fig. 150,—Skull in chondro-dystrophy, showing frontal prominence and prognathism. Girl six 
years old, 


Paintings show that many of the old court jesters were of this type. 
Because of their striking appearance, these dwarfs have always excited 
much curiosity and interest. 

The causes of chondro-dystrophy are unknown; only in rare cases has 
any hereditary connection been traced. The pathological process begins 
in fcetal life and consists in a disturbance of the normal ossification 
of primary cartilage. It affects endochondral ossification, only, never 
intra-membranous ossification. The flat bones and the vertebre there- 
fore escape while the bones of the extremities suffer most. The dis- 
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ease does not affect bones which are cartilaginous or almost entirely 
so through the greater part of intra-uterine life. One of the most 


striking changes in the skull is the synosto- 
sts or early ossification of the tribasilar bone; 
this is formed of two parts of the. sphe- 
noid and the sphenoidal process of the occipi- 
tal bone. Normally this ossification does 
not take place until adult life; in children 
with chondro-dystrophy it often begins in 
utero. This prevents a normal expansion 
at the base of the skull, and the brain as it 
grows is thus crowded upward and forward 
causing the great prominence of the fore- 
head (Fig. 150). The upper jaw appears 
very prominent on account of the depression 
at the root of the nose. 

In the long bones, there is a marked 
interference with the normal row-formation 
of the proliferating cartilage cells, which 


Fie. 151.—Normally developedlong may be seen in all degrees. In some cases a 
bones of a foetus compared with ~ : 
those of chondro - dystrophy. periosteal lamella pushes its way between the 


(Spillmann.) 


epiphysis and the diaphysis, still further re- 


stricting the growth of the long bones. As bone formation beneath the 
periosteum goes on normally, the bones in this condition are thick as well 


as short. 


Symptoms.—The majority of children suffering from this condition 


are either born dead or die shortly after birth. 
delicate during infancy, but afterward may be- 
come strong and healthy. The most striking 
thing about their appearance is the very short 
legs and arms as compared with the length 
of the body. At birth the arms in many 
cases do not reach to the waist line, and the 
length of the body may be less than the cir- 
cumference of the head. The epiphyses appear 
somewhat enlarged, the abdomen is prominent, 
the skin of the extremities is in deep folds, the 
soft parts seeming to be much too abundant 
for the shortened bones (Fig. 152). In infancy 
these children are often quite fat. The facial 
expression is characteristic. There is usually 
a deep depression and flattening at the hase of 


Those who survive are 


Fie. 152.—Chondro-dystrophy 
—infantile figure. (Marie.) 


the nose with a very marked prominence of the forehead. The head may 
not only seem large, but by measurement may be one or even two inches 
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above the normal average. An erroneous diagnosis of hydrocephalus is 
often made in the early stage. Dentition is slightly later than normal, 
but not more so than is seen in moderate rick- 
ets. Marked relaxation of the ligaments and 
rather feeble muscular power often delay walk- 
ing until the third or fourth year. If the head 
is large the fontanel may not close till the fourth 
or fifth year. The appearance of the fingers is 
quite characteristic, causing the so-called “ tri- 
dent hand.” The fingers are very short and of 
nearly equal length and an angular separation 
is seen at the second joint (Fig. 153). 

Although not normal in their mental devel- 
opment, these children are far from being 
feeble-minded. They are often several years be- Fie. 153.—Characteristic hand 
hind the normal in speech and in most intel- Spey clea ee 
lectual efforts. The average patient is able to 
read and do many ordinary things, but throughout life always remains 
somewhat peculiar, and on critical examination is found to be subnormal 
in his mental growth. These dwarfs are 
good-natured, often amusing, easily con- 
trolled, and frequently live to a great age. 
With advancing years the figure assumes 
a very peculiar and characteristic appear- 
ance. The prominent hips with the 
marked lordosis, shortened extremities, 
and late bowing of the legs, present a 
striking picture (Fig. 154). The maxi- 
mum height attained is often not more 
than three and a half or four feet. Al- 
though while young of feeble muscular 
power, later in life they often become very 
muscular. When adult life is reached the 
sexual powers are normal; if the women 
become pregnant, Ceesarian section is al- 
most always required on account of de- 
formity of the pelvis. 

In infancy, chondro-dystrophy is often 
confounded with rickets, hydrocephalus 


Fie. 154.—A. Normally developed 
boy, age eight years. B. Typical ae ; 
chondro-dystrophy, age eighteen and cretinism; but its features are so char- 


ree race acteristic that the mistake can hardly be 


made if the child is carefully examined. No known treatment has any 
influence upon the condition. The use of the thyroid extract is entirely 
without effect. 
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SPORADIC CRETINISM. : 
Synonyms: Cretinoid idiocy, myxcedematous idiocy, idiocy with 
pachydermatous cachexia. 

Since the early description of this disease by Fagge, in 1871 and 
1874, numerous cases have been published in England, on the continent 
of Europe, and in America, showing that sporadic cretinism is not con- 
fined to any country. While the condition is relatively a rare one, since 
it has been generally recognised it is found to be much more common than 
was formerly supposed. 

Etiology.—It is now well established that this condition depends 
upon the absence of the internal secretion of the thyroid gland. In 
a series of sixteen autopsies 
collected by Fletcher Beach, 
the thyroid gland was absent 
in fourteen and the seat of 
bronchocele in two. The symp- 
toms closely resemble the 
myxcedema of adults which 
follows the removal of the thy- 
roid. Regarding the causes 
which destroy the thyroid 
gland or abolish its functions 
little is as yet known. In 
most cases it is probably a con- 
genital condition. In some in- 
stances it has followed acute 
disease. In a certain number 
of cases sporadic cretinism is 
associated with goitre. As a 
rule, only one case occurs in a 
family, the other members of 
which present nothing abnor- 
mal in mental or physical de- 
/ : velopment. 

Fie. 155.—A typical ecretin; two and a half Symptoms.—The symptoms 
years old; a patient in the Babies’ Hospital. of cretinism in most cases make 
their appearance during the 

first year, but are sometimes so slight as not to be noticed until children 
are two or three years old, and exceptionally not until the seventh or 
eighth year. The general appearance of the cretin is striking, and so 
characteristic than when once seen the disease can hardly fail to be recog- 
nised (Figs. 155 and 156). The body is greatly dwarfed, and children of 
fifteen years are often only two and a half or three feet in height. All 
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the extremities, the fingers and the toes, are short and thick. The sub- 
cutaneous tissue seems very thick and boggy, but does not pit upon pres- 
sure like ordinary cedema. The facies is extremely characteristic: The 
head seems large for the body; the fontanel is open until the eighth 
or tenth year, and it may not be closed even in adults; the forehead is 
low and the base of the nose is broad, so that the eyes are wide apart; the 
lips are thick, the mouth half open, and the tongue usually protrudes 
slightly ; the cheeks are baggy, the hair coarse, straight, and generally 
light coloured. The teeth appear very late—in one of my cases none 
were present at two years—and are apt to decay early. 

Fatty tumours are quite constant in older children, although they are 

often wanting in infantile cases. They are seen in the supra-clavicu- 
lar region, just behind the sterno-mastoid muscle, sometimes in the axilla, 
or between the scapule, and sometimes in other parts of the body. In 
distribution they are apt to be symmetrical, and-are usually about half the 
size of a hen’s egg. The neck is short and thick. In rare cases there may 
be a slight depression corresponding to the location of the thyroid gland. 
The chest is not deformed. The abdomen is large, pendulous, and resem- 
bles that of rickets. The skin is dry, perspiration scanty, and eczema is 
common. ‘The voice is hoarse and rough. Patients often do not walk 
until they are five or six years old, and then they waddle in a clumsy way. 
All the movements of the body are slow and lethargic, and everything indi- 
cates mental and physical torpor. The rectal temperature is usually sub- 
normal. I had once an opportunity to observe an attack of acute broncho- 
pneumonia in one of these cretins two years old. The symptoms and 
physical signs were typical, but during the greater part of the disease 
the rectal temperature fluctuated between 95° and 98.5° F. Only once 
was a temperature above 99° F. recorded. On account of their low tem- 
perature and torpid condition these patients are very sensitive to cold. 
The mental condition is always impaired, and they are often idiotic. 
_ Speech is acquired late, and in some cases not at all. Cretins are dull, 
placid, and good-natured, rarely troublesome or excitable; and when 
fifteen or eighteen years old they appear like children of two or three 
years. There is an absence of development of the sexual organs, and 
almost invariably they suffer from chronic constipation. 

Diagnosis.—The diagnosis is usually easy, although the early cases 
are sometimes miscalled rickets. The low temperature, the facial ex- 
pression, the torpor, and the fatty tumours are enough to differentiate 
the two diseases. 

Prognosis and Treatment.—There is no tendency to spontaneous 
improvement. Many of these cases die in childhood, but a few live 
to adult life. Until within the last few years they have been con- 
sidered hopeless. The improvement which followed the use of the thy- 
roid extract in cases of adult myxedema led to a trial of this remedy 
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in sporadic cretinism. A sufficient number of cases have now been re- 
corded to establish the fact that the thyroid extract is a specific remedy 
for this disease. In many cases the improvement is truly remarkable 
(Figs. 156-159). After a few months’ treatment the entire appearance 
of the child is in most cases changed. The idiotic expression of the fea- 
tures is lost; the thickening of the skin and subcutaneous tissues dis- 
appears; there is a marked increase in height, and in the circumference 
of the head; muscular power is rapidly developed, so that many soon 
become able to walk; and progress is seen in dentition, and in some older 
girls in the establishment of menstruation. Intellectual progress is much 
slower than physical changes; however, nearly all the children become 
brighter and more intelligent, and most of them learn to talk. 

The ultimate results vary with the grade of the affection and the 
time when treatment is begun. I have under observation several cretins 
who have been treated from five to eight years. Although many of these 
children are very intelligent and able to attend school, they are without 
exception somewhat below other children of their ages in mental and 
physical development. There seems to be no reason why complete re- 
covery might not occur if the thyroid were begun in early infancy and 
faithfully continued. 

If the thyroid is omitted relapses occur in a few months, even in 
cases well advanced toward recovery. 

The preparation most used in America is Parke, Davis & Co.’s desic- 
cated extract, prepared from the thyroid gland of the sheep. Of this 
half a grain may be given once or twice a day at first; after the child be- 
comes somewhat accustomed to the drug the daily dose may be gradually 
increased to four or five grains. Some disturbances are often seen at the 
beginning of the treatment—perspiration, marked irritability, and some- 
times a rise in temperature—but these soon pass off.* 


INSANITY. 


Insanity is so special a subject, that all that will be attempted here 
will be to mention the most frequent varieties seen in early life, with the 
important etiological factors which operate at this period. For a full 
discussion of the subject the reader is referred to works upon insanity, 
and to Sachs, in whose book ¢ will be found quite a full bibliography of 
this aspect of the subject. 

Insanity is distinguished from idiocy in that it affects a mind previ- 
ously sound ; however, the two conditions may be associated. Undoubted 
cases of mental disease have been observed before the seventh year, but 


* See Osler, American Journal of the Medical Sciences, 1897, cxiv, No. 4, and 
Bramwell’s Monograph on Cretinism. 

+ Nervous Diseases of Children, New York, 1895. See also Mills, in American 
Text-Book of Diseases of Children, Philadelphia, 1898, 
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they are extremely rare. From this time up to puberty, however, nearly 
all the varieties seen in adult life occasionally occur, but they are very in- 
frequent even at this period. The form which insanity in childhood most 
frequently assumes is mania. 

Etiology.—Insanity is sometimes seen as a sequel of one of the infec- 
tious diseases, more often typhoid fever than any other, although it may 
follow measles, scarlet fever, diphtheria, or variola. Another cause is 
masturbation, although its effect is much more frequently seen after 
puberty than before. Hereditary syphilis is sometimes the cause of de- 
mentia, which comes on about the fourth or fifth year, or even later. 
Alcoholism, epilepsy, insanity, or other nervous diseases in the parents 
are important causes. Prolonged or continuous mental strain, the result 
of overwork in school, is a cause of considerable importance, especially in 
girls about the time of puberty. As exciting causes may also be men- 
tioned various reflex conditions, such as intestinal worms, phimosis, delay 
in the establishment of menstruation, and abnormal conditions of the nose 
and throat; these, however, can not have much influence except where the 
predisposition is a strong one. Insanity may be associated with or may 
follow hysteria, chorea, or epilepsy. It has sometimes followed injury to 
the brain, acute meningitis, and occasionally other forms of brain disease. 

Symptoms.—Certain forms of insanity are practically never seen in 
children, such as paranoia or primary delusional insanity, acute demen- 
tia, paretic dementia, periodic or circular insanity, and cataleptic insanity. 

Mania is one of the most frequent forms, and is the most common 
variety of post-febrile insanity. Its symptoms may be quite intense, but 
are usually of short duration, lasting but a few days or weeks. In rare 
cases it may continue for months, and it may even be permanent. 

Melancholia is not uncommon. It is seen as a result of prolonged 
mental strain in school, it may be due to fear of punishment, and some- 
times may follow masturbation. It is usually associated with some very 
marked disturbance of the general health. It shows itself, as in the adult, 
by fits of depression, self-mutilation, and even by suicidal tendencies. 

Epileptic insanity may follow epilepsy in children who were previously 
mentally sound, where it may take the form of true epileptic dementia, 
or there may be attacks of mania which occur in the place of an epileptic 
seizure or follow such a seizure. Transitory attacks of fury or frenzy 
coming on without apparent cause should always suggest the possibility 
of epilepsy. 

Other forms which insanity assumes in early life are: transitory psy- 
choses, such as delirium, night-terrors, attacks of sobbing or weeping, 
sometimes from fright; moral insanity, as shown by perversion of the 
moral sense from injury or disease, and by various vicious tendencies ; 
morbid impulses, which may be homicidal or sexual, or a disposition to 
thieving, lying, pyromania, etc.; morbid fears, of which there may be an 
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almost endless variety. These are sometimes associated with a low state 
of physical health; this, however, is usually not the case. 

Prognosis.—On the whole, insanity in childhood has a better progno- 
sis than in the adult. In most of the cases of mania, melancholia, the 
various transitory psychoses, or the choreic and hysterical forms, recovery 
occurs with proper treatment. The outlook for the other varieties is 
much worse, especially in those in which there is a strong hereditary 
tendency to mental disease. 

The treatment is to be conducted along the same general lines as in 
adults. 


THE STIGMATA OF DEGENERATION. 


These marks are of much importance in relation to the different forms 
of nervous disease in children, especially epilepsy, idiocy, and insanity. 
They are of great value in determining existing nervous disease, or as 
showing latent neuropathic tendencies. 

The physician should be familiar with these various signs in order that 
he may connect them with each other and refer them to their proper 
source, and at the same time, by appreciating their significance, be able 
to advise parents with regard to the care, education, mode of life, and 
occupation of children, in whom to a greater or less degree these signs 
may be present. ‘These stigmata are not of equal importance as marks of 
degeneration. Some of them, such as facial asymmetry and most of. the 
deformities of the palate, are always to be so regarded; the speech defects 
are often so, while many of the others may or may not be, according to 
their association. The stigmata are divided into anatomical, physiological, 
and psychical. The following is the classification given by Peterson : * 

Anatomical Stigmata,—Cranial anomalies: Facial asymmetry; de- 
formities of the palate; anomalies of the teeth, tongue, lips, or nose. 

Anomalies of the eye: Flecks on the iris; strabismus; chromatic 
asymmetry of the iris; narrow palpebral fissure; albinism; congenital 
cataract ; pigmentary retinitis. 

Anomalies of the ear. 

Anomalies of the limbs: Polydactyly; syndactyly; ectrodactyly; sym- 
elus ; phocomelus ; excessive length of the arms. 

Anomalies of the trunk: Hernie; malformation of the breasts and 
thorax ; dwarfishness ; giantism ; infantilism; femininism; masculinism ; 
spina bifida. 

Anomalies of the genital organs. 

Anomalies of the skin: Polysarcia; hypertrichosis; absence of hair; 
premature grayness. 


* Deformities of the Hard Palate in Degenerates, by Frederick Peterson, M. D., 
International Dental Journal, December, 1895. 
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Physiological Stigmata.— Anomalies of motor function: Walking late; 
tics; tremors; nystagmus; epilepsy. 

Anomalies of sensory function: Deaf-mutism; neuralgia; migraine ; 
hyperesthesia; anesthesia; blindness; myopia; hypermetropia; astig- 
matism; Daltonism; hemeralopia; concentric limitation of the visual 
field. 

Anomalies of speech: Mutism; defective speech; stuttering; stam- 
mering. 

Anomalies of genito-urinary function: Enuresis; sexual irritability ; 
impotence ; sterility. 

Anomalies of the instinct or appetite: Merycism ; uncontrollable ap- 
petites for food, liquor, drugs, etc. 

Diminished resistance to external influences and diseases. 

Retardation of puberty. 

Psychical Stigmata.—Insanity ; idiocy; imbecility; feeble-mindedness; 
eccentricity ; moral delinquency ; sexual perversion. 


DEAF-MUTISM. 


Excluding the cases in which idiocy is present, which are not con- 
sidered in this chapter, deaf-mutism may be due either to congenital or 
acquired conditions ; the larger proportion of the cases belong in the lat- 
ter class. When congenital, deaf-mutism may result from ostitis, or peri- 
ostitis of the temporal bone, encroaching upon the cavity of the middle 
ear, from ankylosis of the ossicles, from absence of the internal ear or 
any of its parts. There may also be colloid degeneration of the labyrinth. 
It may result from atrophy of the auditory nerve, and it may be due to a 
lesion of the brain. These congenital conditions are often hereditary. 
Acquired deaf-mutism is most frequently the result of scarlet fever, and 
is due to otitis. ‘The second important cause is cerebro-spinal meningitis, 
where it may be due to a lesion of the brain, the auditory nerve, or the 
ear. It occasionally follows mumps, diphtheria, measles, and other infec- 
tious diseases. It may result from repeated attacks of acute otitis associ- 
ated with adenoid growths or chronic rhino-pharyngitis. 

The younger the child at the time the deafness occurs the sooner the 
power of speech is lost. In most of the infectious diseases, if the attack 
occurs before the fifth year speech is lost. According to Love,* total deaf- 
ness is rare among deaf-mutes; hearing for speech is present to a useful 
degree in about twenty-five per cent of the cases, while hearing by cranial 
conduction exists in nearly all cases. Deaf-mutism should be suspected 
if a child not idiotic shows at the end of two years no signs of beginning 
to talk. A careful distinction should be made between deaf-mutism and 
idiocy resulting either from congenital conditions or acquired disease. 


* Deaf-Mutism, by James K. Love. Macmillan & Co., 1896. 
53 
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It is necessary that this condition be recognised as early as possible, in 
order that the child may have the advantages of proper training during 
its early years. The physician should insist upon the child being sent to 
an institution where it may be taught to epene as early as the third, and 
certainly by the fourth year. 

The treatment is mairfly prophylactic. The most important relates to 
the care of the ears in scarlet fever, and the removal of adenoid vegeta- 
tions of the pharynx and other causes which produce attacks of acute or 
chronic otitis. For the condition itself education is the only thing to be 
considered. 


CHAPTER IV. 
DISEASES OF THE SPINAL CORD. 


MALFORMATIONS. 


MALFORMATIONS.of the cord are very frequently associated with those 
of the brain, and bear a certain degree of resemblance to them. (1) The 
cord may be absent (amyelia) ; this condition may exist alone or with ab- 
sence of the brain. (2) The lack of development may be only partial 
(atelomyelia), as where some of the tracts are wanting. The most impor- 
tant one is defective development of the lateral tracts, which may be a 
cause of spastic paraplegia (Charcot). (3) There may be a malposition of 
some of the gray matter (heterotopia). (4) There may be a double cord 
(diplomyelia) ; the division is generally incomplete, and is attributed to an 
abnormal development of the central canal; it is usually associated with 
other deformities. All of these malformations are extremely rare and of 
very little practical interest. 

There remains to be mentioned the only one which is really impor- 
tant—spina bifida. 

Spina Bifida.— This is a malformation of the vertebral canal with a 
protrusion of some part of its contents in the form of a fluid tumour. The 
tumour is elastic, compressible, usually increased by crying, and sometimes 
by pressure upon the anterior fontanel. The contained fluid is clear serum, 
resembling in all respects the cerebro-spinal fluid. It is one of the most 
frequent congenital deformities. 

According to Humphrey, spina bifida is due to an early failure in 
development,—in most cases before the cord is segmentated from the epi- 
blastic layer from which it is developed. Hence it remains adherent to 
the epiblastic covering, and the structures which should be formed between 
the cord and the skin are undeveloped. For this reason we have in the 
wall of the sac a fusion of the elements of the cord, nerves, meninges, ver- 
tebral arches, muscles, and integument. If the error in development occurs 
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later, the cord and nerves may be attached to the sac, but not intimately 
fused with it; in still other cases the cord does not enter the sac at all. 


The malformation may occur before the central canal 
is closed; or, if closed, it may reopen from the accu- 
mulation of fluid. It is probable that the accumula- 
tion of fluid first occurs, and that this prevents the 
union of the parts of the vertebral arches. 

Although the tumour is generally associated with a 
bifid spine, this is not necessarily the case. The pro- 
trusion may take place through the intervertebral 
notch or foramen, or there may be a fissure of the 
bodies of the vertebra, and an anterior tumour project- 
ing into the cavity of the thorax, abdomen, or pelvis,— 
spina bifida occulta. The principal anatomical varie- 
ties are meningocele, meningo-myelocele, and syringo- 
myelocele.* ij 

Meningocele—In this form there is a protrusion 
of the membranes only (Fig. 160). The accumulation 


Fie. 160. — Meningo- 


cele (partially dia- 
grammatic). 4, the 
membranes; 4, the 
spinal cord; (, the 
integument. The 
accumulation of 
fluid is behind the 
cord, which does 
not enter the sae. 


of fluid is either in the arachnoid cavity or the subarachnoid space poste- 
rior to the cord. The opening of communication between the tumour and 


Fie. 161—Meningocele, in a child one 


year old. 


the spinal canal is small in this variety, 
usually being about one-twelfth to one 
sixth of an inch in diameter. There may, 
however, be no communication. The 
skin is usually fully developed (Fig. 161). 


The tumour is frequently globular, some- 
' times pedunculated, and may attain a 


very large size, being as much as five or 
six inches in diameter. This is because 
spontaneous rupture is not likely to oc- 
cur, and the tumour does not become in- 
fected except by operative interference. 
With such tumours patients may live to 
adult life. This variety is most frequent- 
ly seen in the cervical region. It has 
the best chance of natural recovery, and 
in it operation gives the best results. 
Meningo-myelocele.—This is by far the 
most frequent variety of spina bifida, oc- 
curring in thirty-five of the fifty-seven 
cases reported by Demme. It is the form 
usually seen in the sacro-lumbar region. 


* See Report of London Clinical Society, 1885: and Humphrey, Lancet, March 28, 


1885, 
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The accumulation of fluid takes place in the anterior subarachnoid space, 
less frequently in the anterior arachnoid cavity (Fig. 162). In this form 
the cord is contained in the sac, and usually forms a part of its wall. 
The tumour is smaller than the meningocele, the usual size being that of 
a mandarin orange. It is sessile, never pedunculated. Asa rule it is only 
partly covered by skin, but has a central area, elliptical in shape, where 
there is only a thin, translucent membrane. ‘This sur- 
face, which is known as the central cicatrix, is some- 
times covered with granulations, and frequently ulcer- 
ates. The tumour often has a vertical furrow or a cen- 
tral umbilication, corresponding to the attachment of 
the cord on its inner surface. The usual relation of 
the parts is for the cord to run horizontally across 
the upper part of the tumour to the central cicatrix, 
with which it becomes blended, and from which again 
the nerves arise. These re-enter the canal at thelower fre. 162.—Meningo- 


- : ; see myelocele (partially 
part of the tumour, and are distributed below as usual. RIA yo 
In other cases the cord joins the wall of the sac soon the membranes ;_ B, 
: : the cord; C, the in- 
after its entrance, and its attenuated fibres are found tegument. ‘The ac- 
Ks : ; cumulation of fiuid 
spread out all over the sac, coming together again be- is i ORL MEE te 
low and entering the spinal canal. cord, the filaments 
‘ : of which are spread 

The following case, upon which I recently made an out, forming a part 


of the wall of the 


autopsy, is a good example of the common variety: cor 


The child died on the third day after birth from rup- 

ture of the sac. The tumour occupied the sacral region. The first 
sacral vertebra was normal, and beneath this the cord passed, termina- 
ting in the cauda equina soon after entering the sac, and continued 
back to the central cicatrix. Here nerve filaments blended with the 
other tissues in an indefinite structure, from which again, with toler- 
able distinctness, they could be seen to pass over the wall of the sac and 
return to the canal. The afferent and efferent nerves and the part of the 
membranes they carried with them formed several septa, making a smaller 
separate sac within the larger one. The large sac was clearly a dilatation 
of the anterior subarachnoid space, and communicated freely with the 
same space in the cord above. 

Syringo-myelocele-—In this variety the accumulation of fluid is in the 
central canal of the cord, the lining of the sac being here the attenuated 
and atrophied cord elements. This is the rarest form of tumour, but the 
one most frequently associated with hydrocephalus, and consequently hay- 
ing the worst prognosis. It is usually found in the dorsal or dorso-lumbar 
region, rarely in the lumbo-sacral (Fig. 163). 

With spina bifida other deformities are frequently associated, the most 
common being club-foot, hydrocephalus, more rarely encephalocele or 
cerebral meningocele, and hare-lip. If hydrocephalus exists, there is in 
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most cases a dilatation of the central canal of the cord and a direct com- 
munication between the tumour and the lateral ventricles of the brain. 
Pressure upon the anterior fontanel 
causes an increase in the size of the 
tumour, and conversely. Club-foot is 
usually double, most frequently tal- 
ipes equino-varus. In a number of 
cases there is a history of some de- 
formity in other members of the fam- 
ily. I once saw two successive chil- 
dren in the same family with spina 
bifida. 

Symptoms.—The tumour is pres- 
ent at birth, and is most frequently 
situated just above the sacrum. Pa- 
ralysis is frequent in myelocele and 
syringo-myelocele, but is not seen in 
es ) ‘meningocele; its degree and its loca- 
Fie. 163,—Syringo-myelocele of the mid- tion depend upon the situation of the 

si Seat gira GRE ee tumour and the extent to which the 

cord is involved. It is rare in cervi- 
cal tumours, and most marked in those situated in the lumbo-sacral re- 
gion. In the worst cases there is complete paraplegia, with paralysis of 
the bladder and rectum. If the tu- 
mour is sacro-lumbar or sacral, only 
the cauda equina is likely to be in- 
volved, and this but partially, so 
that the paralysis of the extremities 
is incomplete, and the bladder and 
rectum may escape. 

In Fig. 164 is shown a very re- 
markable case of sacral spina bifida 
in a boy of five years, who came 
under observation for incontinence 
of feces. The tumour was a little 
more to the left than to the right 
side, and had been overlooked. It 
had evidently pressed upon the lower 
branches of the sacral plexus, so as 
to involve the sphincter and the 
gluteal muscles of the left side. The 
atrophy was very marked, as shown 
in the illustration. — 

The natural course of spina bifida Fig. 164,—Sacral spina bifida. 
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is to increase steadily in size; and if the tumour is covered by skin, 
its growth may be almost unlimited. It has been known to attain a cir- 
cumference of twenty-two inches. If the integument is wanting, and the 
sac wall is very thin, rupture is pretty certain to take place, either 
spontaneously or by some accident, in the course of the first few months ; 
death then results from convulsions owing to the rapid draining away of 
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Fie, 165.—Spina bifida, with dilatation of the central canal of the cord, and spinal meningitis. 
The central canal is filled with round cells, among which are many cocci. XX is the pelli- 
cle of fibrin upon the posterior surface of the pia mater, also containing many cocci. The 
pia is everywhere infiltrated with cells, even to the bottom of the anterior fissure. The 

ray matter of the cord is much congested. PF is the posterior nerve root. The section is 
rom the dorsal region of the cord. 


the cerebro-spinal fluid, or from secondary infection. In a large number 
of cases death is due to marasmus dependent upon the associated condi- 
tions. Infection of the tumour may take place without rupture, the germs 
passing through the wall of the sac. If the opening communicating with 
the spinal canal is small, this infection may excite an inflammation limited 
to the wall of the sac, and result in a cure of the spina bifida, usually with 
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sloughing. I have now under obseryation a girl ten years old in whom 
this occurred in infancy. The site of the former tumour is marked by a 
large dense cicatrix, and there still remains partial paralysis of the legs. 
If the opening into the spinal canal is large, inflammation of the sac is 
usually followed by spinal meningitis, which may extend upward and in- 
volve also the meninges of the brain. In a case published by Van Gieson 
and myself,* in which there was dilatation of the central canal of the 
cord and hydrocephalus, bacteria penetrated the wall of the sac and tray- 
elled up the central canal of the cord (Fig. 165), finally exciting a sup- 
purative inflammation in the ventricles of the brain, in addition to a 
spinal meningitis. Sections of the wall of the sac and of the cord at 
various levels showed the same cocci. The child died at the age of three 
weeks. 

Prognosis.—This depends chiefly upon the anatomical variety and the 
existence of complications. Simple meningocele, when covered by integu- 
ment, gives the best prognosis, and complete recovery may occur. In 
meningo-myelocele, if complete paralysis exists, the prognosis is bad ; and 
if there is hydrocephalus, the case is hopeless. In quite a number of 
cases in which cure has followed operation, hydrocephalus has subse- 
quently developed. Of fifty-seven cases reported by Demme, twenty-five 
were operated upon, with seven recoveries and fifteen deaths, while three 
were unimproved; of the thirty-two cases not operated upon, twenty- 
eight died within the first month, and not one lived over two years— 
the causes of death being marasmus, rupture of the sac, and meningitis. 

Diagnosis.—lIt is usually easy to recognize spina bifida, but it is often 
difficult to distinguish between the different varieties. The absence of 
a palpable fissure in the spine, perfect translucency, and a pedunculated 
tumour, all point strongly to meningocele. Paralysis of the sphincters 
and lower extremities, umbilication of the centre of the tumour, a sessile 
tumour, a palpable bony fissure, and a large central cicatrix, point to 
meningo-myelocele. The coexistence of hydrocephalus points to syringo- 
myelocele. 

Treatment.—In all cases the tumour should be protected from pres- 
sure,,and care taken where it is not covered by integument, that the 
surface is kept absolutely clean and aseptic. It should be covered with 
some antiseptic powder and surrounded by a large pad of absorbent cot- 
ton, or a rubber ring-cushion. Complete paraplegia with involvement of 
the bladder and rectum, hydrocephalus, or extreme marasmus—all con- 
tra-indicate operative interference. If these are absent, operation should 
be considered. The time of operation will depend somewhat upon the 
nature of the tumour. If it is covered by integument and growing slowly, 
it is well to wait until the child is at least six months old. In other cases 


* Journal of Nervous and Mental Diseases, December, 1890. 
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delay is dangerous, because of the liability to spontaneous or accidental 
rupture. 

Nothing is to be expected from simple aspiration and compression. 
The methods of treatment which have been successfully employed are 
ligation, aspiration and injection, and excision of the sac. Ligation is 
admissible only where there is a pedunculated tumour; and even for 
these cases some surgeons prefer the clamp. The treatment by aspira- 
tion and injection has been widely used in Europe, but is not so highly 
esteemed in America. The tumour having been aspirated and about one 
half of its contents evacuated, there is injected, without removing the 
needle, a drachm of Morton’s fluid (iodine, gr. x; iodide of potassium, 
gr. xxx; glycerin, 3j). If the tumour is pedunculated, pressure should 
be made at its neck to prevent the entrance of fluid into the canal. In 
all cases the child should be kept in a recumbent position for several 
hours. The operation is not entirely free from danger, as in some cases 
it has been followed by convulsions and death in a few hours. Consid- 
erable inflammatory reaction usually occurs, lasting from two to four 
days. After this period there is, in a favourable case, a subsidence of the 
swelling, with a gradual contraction and finally obliteration of the 
tumour. The mortality of cases treated by this method is from forty to 
fifty per cent.* My own experience includes four cases, with two re- 
coveries. 

The dangers of this operation and the uncertainty as to its results 
have led many surgeons to discard it altogether in favour of excision, 
which with the technique of modern surgery is almost devoid of risk. 
For a description of this and the various plastic operations that have 
been proposed in connection with complete or partial excision of the sae, 
the reader is referred to works upon operative surgery. In operating, it 
should not be forgotten that in the great proportion of the cases (ninety- 
five per cent, according to the Clinical Society’s Report, which, however, 
refers only to fatal cases) some part of the cord is in the sac. The cord 
is often present in tumours situated below the third lumbar vertebra, 
owing to its attachment to the sae. 

Although recovery may follow operation, in a very large number of 
cases it is incomplete; some degree of paralysis, with atrophy, contrac- 
tures, and deformities, remaining because. of the implication of cord ele- 
ments in the sac. In a considerable proportion of cases hydrocephalus 
subsequently develops, as after similar operations upon cerebral menin- 
gocele. 

SPINAL MENINGITIS. 


In acute meningitis usually only the pia mater is involved. Thisrarely 
occurs alone, unless it is due to traumatism. It is most frequently asso- 
ciated with inflammationof the pia of the brain,and may occur eitherwith 


* Report of the London Clinical Society. 
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the simple or the tuberculous variety. A certain amount of acute in- 
flammation of the pia mater accompanies most of the cases of acute my- 
elitis. . 

Chronic spinal meningitis in children usually involves the dura only. 
Inflammation of the external layer (external pachymeningitis) is usually 
secondary to caries of the vertebre. This is considered in the article 
on Compression-Myelitis. 

Symptoms.—The symptoms of inflammation of the spinal membranes, 
no matter with what pathological condition it may be associated, are due 
to irritation of, or pressure upon, the cord or nerve roots. Those which 
are most common are: pain in the back, which is increased by move- 
ment, and usually by pressure upon the spinous processes; radiating pains 
following the course of the spinal nerves, felt in the extremities or in 
the trunk; rigidity of the spinal column due to spasm of the spinal mus- 
cles, or rigidity of the muscles of the extremities; and hyperesthesia 
along the spine, which may be quite acute. When pressure upon the cord 
is added, there is paralysis or paresis, sometimes muscular atrophy and 
anesthesia. Any of the above symptoms may be acute or chronic, accord- 
ing to the nature of the primary disease. 

The diagnosis between spinal meningitis and myelitis is often not easy, 
for except in acute cases the two processes are usually associated ; and in a 
given case it may be difficult to decide whether the lesion of the cord or 
of the membranes is the more important one. In meningitis, pain, ten- 
derness, spasm, and irritative symptoms are generally more prominent, 
while loss of power and anesthesia are usually partial. In myelitis the 
pain, tenderness, and other irritative symptoms are less marked, while 
paralysis and anesthesia may be complete. 

Treatment.—This is first of the disease with which it is associated ; in 
addition, counter-irritation by means of the Paquelin cautery, rest in bed, 
and in severe cases even immobilization of the spine by a mechanical sup- 
port. Iodide of potassium is often useful. 


MYKELITIS. 


Myelitis is a rare disease in children, with the exception of two varieties 
which are discussed under separate heads, viz., compression-myelitis and 
acute poliomyelitis. Otherwise myelitis usually results from injury, but 
it may occur as a complication of any of the acute infectious diseases, es- 
pecially typhoid or scarlet fever, and diphtheria, and even as a primary 
disease, where it is attributed to exposure or cold, but where it is probably 
infectious. Chronic myelitis may be due to hereditary syphilis. 

Myelitis usually occurs in children over ten years of age. In situation, 
it may be transverse, diffuse, or disseminated ; the process may be acute, 
subacute, or chronic. The lesions and the symptoms are essentially the 
same as when the disease occurs in the adult. 
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Symptoms.—Myelitis usually comes on rather gradually, with only 
local symptoms; but the onset may be quite acute, with severe general 
symptoms,—fever, pain, prostration and localized or general convulsions. 
The local symptoms vary with the seat and the extent of the disease. 

In transverse myelitis loss of power and anesthesia are present below 
the level of the lesion; either of these may be partial or complete. At the 
level of the lesion there is a zone of hyperzsthesia and “ girdle-pains.” 
All the reflexes below the seat of the lesion are exaggerated. Those at 
the level of the lesion are lost. There may be loss of control of the 
sphincters, bed-sores, degenerative changes in the paralyzed muscles, con- 
tractures, and vaso-motor disturbances. The paralyzed muscles may be 
rigid or flaccid according to the seat and extent of the lesion. 

When transverse myelitis is situated in the cervical region there are 
paralysis and anesthesia of the arms, legs, and trunk. All the reflexes are 
exaggerated, and there is general rigidity of the paralyzed muscles. There 
are incontinence of feces and retention of urine, followed by incontinence 
from overflow. ‘The pupils are frequently contracted, and there may be 
optic neuritis. Atrophy, when present, usually affects the muscles of the 
arms, and indicates that the cord to a considerable extent is involved. 
There is great danger to life, owing to paralysis of the muscles of respiration. 

When the seat of disease is the dorsal region, the symptoms are similar 
to those above described, with the exception that the arms escape, and 

that the eye-symptoms are usually wanting. This is the most favourable 
seat of the disease. 

When the disease is situated in the lumbar region, in addition to para- 
plegia and anesthesia of the legs, there is, from the beginning, inconti- 
nence of urine and feces. The knee reflexes are lost; the muscles atrophy, 
and usually give the reaction of degeneration. Bed-sores are frequent. 

In diffuse myelitis the symptoms are a combination of the above 
groups. If a large part of the cord is involved, there are general paraly- 
sis and anesthesia, loss of reflexes, marked trophic disturbances, bed- 
sores, etc. 

The course of myelitis is slow, and it usually progresses steadily from 
bad to worse. Death is due to exhaustion or complications—cystitis, bed- 
sores, or hypostatic pneumonia—or to some intercurrent disease. Ina 
small proportion of the cases there may be partial recovery, but very 
rarely is this complete. The diagnosis is to be made from spinal menin- 
gitis, tumours, and hemorrhage. 

Treatment.—The treatment of the early stage consists in the use of ice 
to the spine, or counter-irritation by means of dry cups, mustard, or the 
Paquelin cautery. Later, the iodide of potassium should be given in all 
cases; improvement may follow its use, even when there is no suspicion 
of syphilis, but large doses are required, and for a long period. Electricity 
is contra-indicated except in chronic cases, and then but little improvement 
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is likely to result from its use. In these patients the most important 
thing is careful attention to cleanliness and to posture, in order to pre- 
vent bed-sores, cystitis, and pneumonia. 


COMPRESSION-MYELITIS., 
Synonyms: Pressure-paralysis of the spinal cord; Pott’s paraplegia. 


Compression-myelitis is sometimes traumatic, but usually follows 
caries of the spine. It most frequently complicates this disease when the 
cervical or upper dorsal vertebre are involved, rarely when the lower half 
of the spinal column is affected. This difference is probably due to the 
smaller size of the spinal canal in its upper portion. According to Gib- 
ney,* paraplegia is seen in fifty per cent of the cases of caries of the upper 
half of the spine. Essentially the same condition, so far as the cord is con- 
cerned, may result from tumours of the spinal cord, or from anything else 
causing pachymeningitis. These, however, are exceedingly rare in child- 
hood. 

Lesions.—In spinal caries there occurs as a result of tuberculous dis- 
ease a softening of the bodies of the vertebre, which fall together from the 
pressure due to the superincumbent weight of the body. This causes a 
backward projection known as the kyphosis, or angular deformity. The 
spinal canal is encroached upon by the remains of the vertebral bodies 
whose ligamentous attachments have been loosened, and also by inflam- 
matory products the result of periostitis, and localized inflammation of the 
dura mater, chiefly of the external layer, but which sometimes affects the 
internal layer also. All these conditions lead to the production of a mass 
of inflammatory material, often containing tuberculous deposits, which is 
chiefly in front of the cord, but may surround it. The compression takes 
place slowly in most of the cases, from the gradual progress of the lesions 
mentioned. Ina small number of cases there may be a sudden pressure 
from the slipping backward of one of the vertebral bodies. 

In recent cases the cord at the seat of compression is a little smaller 
than normal. It is usually involved to the extent of from half an inch 
to two inches. Paraplegia may have existed where the changes found in. 
the cord are very slight, and sometimes where no changes are visible to 
the naked eye. In more protracted and more severe cases, the cord is 
much smaller at the point of disease, and under the microscope shows the 
changes of interstitial myelitis (Gowers) with meningitis. In old cases 
there are degeneration of the nerve elements, atrophy, and sometimes dis- 
appearance of the ganglion cells, with more or less destruction of the nerve 
fibres; sometimes all distinction between the gray and white substance is 
lost. In addition to these marked changes at the point of pressure, there 
may be ascending or descending degeneration, as from other focal lesions. 


* Journal of Mental and Nervous Diseases, April, 1897. 
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There is usually inflammation of the nerve roots, which have also suffered 
compression. It is in many cases surprising to see to what degree the 
cord may be compressed and still preserve its functions. 

Symptoms.—In caries of the cervical region the symptoms of com- 
pression-myelitis not infrequently precede the deformity, and, in fact, the 
other objective symptoms of bone disease. The earliest symptoms of 
caries usually arise from irritation of the nerve roots, and consist of 
acute pains not often referred to the spine, but radiating to the differ- 
ent regions to which these nerves are distributed. They are felt in the 
neck, in the chest, in the epigastrium, and sometimes in the loins. Such 
symptoms indicate the presence of pachymeningitis, and may be present 
whatever the location of the vertebral caries. Accompanying these pains, 
there is noticed a gradual weakness in the lower extremities, and some- 
times also in the arms, according to the location of the disease. This 
may steadily increase for several weeks until there is complete paralysis. 
Other symptoms are then commonly present. There is usually some degree 
of anesthesia, but in many cases there is none, and there may be numbness, 
tingling, formication, and pain. The sphincters are not often involved. 
When the disease is in the upper half of the cord, there are rigidity of the 
extremities and great exaggeration of all the reflexes, with marked ankle- 
clonus. In the rare cases in which the lumbar enlargement is involved, 
there may be loss of reflexes, paralysis of the sphincters and bed-sores. 

The distribution of the paralysis will depend upon the point of com- 
pression. If this is in the cervical region, all four extremities will be para- 
lyzed ; if in the dorsal region, only the legs. In rare cases the paralysis 
is unilateral, and if there is no spinal deformity the condition may be a 
most puzzling one. According to the extent of the secondary lesions in 
the cord, there may occur muscular atrophy and contractures. With dis- 
ease in the upper cervical region, death may result from sudden pressure 
upon the cord, owing to a dislocation of the odontoid process, which hap- 
pened in one of Gibney’s cases; or there may be vomiting, pupillary 
symptoms, irritation of the phrenic nerve causing hiccough, or pressure 
causing paralysis of the diaphragm. 

Course and Prognosis.—'These depend much upon the treatment of the 
case. In many cases of paralysis occurring early in caries, complete re- 
covery takes place in the course of a few weeks, sometimes in a few days, 
after the application of a proper mechanical support. This may be true 
even where the paralysis has continued for three or four months. In the 
cases which have been long neglected, or those in which the paralysis de- 
velops while proper mechanical treatment is being carried out, the chances 
of improvement, or at least of rapid improvement, are not nearly so good. 
Gibney gives the following statistics of one hundred and thirty-three 
cases under his personal observation : thirty-one proved fatal; nine dying 
from myelitis, fourteen from other diseases subsequent to recovery from 
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the paralysis, and six from tuberculosis before complete recovery; sev- 
enty-four recovered from the paraplegia; twenty-seven were recorded as 
improved or still under treatment. Relapses occurred in about fifteen 
per cent of the cases; nearly all of these, however, subsequently recov- 
ered. The usual duration of the disease is from three months to two 
years. Complete recovery has often taken place in cases that have per- 
sisted for four or five years. No case should be considered hopeless no 
matter how long the symptoms have lasted, unless there is marked atro- 
phy with loss of electrical reactions, and contractures have taken place. 

Diagnosis.—This is rarely difficult. Spinal caries should be suspected 
in every case where the symptoms point to transverse myelitis coming 
on without definite cause. The gradual onset, the radiating pains, the 
stiffness of the spine in walking, the gradual loss of power, the increased 
reflexes and ankle-clonus—all are usually present and characteristic. 
They are sufficient to warrant the diagnosis of spinal caries, even when 
no deformity exists. When there is deformity, the symptoms are un- 
mistakable. 

Treatment.—The most important indications are the removal of 
pressure and the fixation of the spine by a proper mechanical support. 
The best results are secured by the recumbent position, the child being 
fixed upon a frame, continuous traction being made upon the head. 
Other measures to be advised are the Paquelin cautery, and the internal 
use of potassium iodide. From his very extensive experience, Gibney 
has more confidence in this drug than in all else except mechanical treat- 
ment. Large doses are required, often from sixty to ninety grains being 
given daily for months. From personal observation of many of Gibney’s 
cases I can bear testimony both to the beneficial effect of the iodide, and 
to the ease with which it is generally borne by children in the doses 
mentioned. Very often patients gained steadily in weight while taking 
the drug, and acne was the exception. The iodide should always be 
largely diluted. In all cases patients should be carefully watched, kept 
scrupulously clean, and the position changed frequently to prevent the 
formation of bed-sores. Electricity is contra-indicated. When the pa- 
ralysis develops rapidly or occurs suddenly, relief may sometimes be ob- 
tained by the operation of laminectomy ; but little is to be expected from 
this in the slow cases. 


ACUTE POLIOMYELITIS. 
Synonyms: Infantile spinal paralysis, acute atrophic paralysis. 


This disease is characterized by an acute onset, generally with febrile 
symptoms, by an early and usually extensive loss of power, and by a con- 
siderable degree of spontaneous improvement except in certain groups of 
muscles which remain permanently paralyzed, and undergo a very rapid 
and marked atrophy. A chronic form of the disease is described in 
adults, hut this is rarely, if ever, seen in children. 
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Acute poliomyelitis is the most frequent cause of paralysis in early life 
and it is often designated simply as infantile paralysis. 

Etiology.—In 566 * cases the age at which the paralysis developed was 
as follows : 
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From this table it will be seen that the great proportion of cases develop 
before the fifth year, and that eighty per cent of them begin during the 
first three years, the most frequent period being the second year. 

Boys are rather more frequently affected than girls. In the series re- 
ferred to, fifty-five per cent were males and forty-five per cent were 
females. Hereditary influences seem to have but little effect in the pro- 
duction of this disease. It is rare to find several cases in the same family, 
or to trace any relation to nervous antecedents. The onset of the great 
proportion of the cases is in summer. Of Sinkler’s cases, eighty per cent 
began during the five warm months. This fact is decidedly against the 
theory so often advanced, that the disease results from exposure to cold. 
There are, however, a few cases in which the connection between exposure 
and the disease seems to be aclose one. On account of the time of on- 
set—most frequently in the second year—the disease is often ascribed 
to dentition. In my series this was given as the cause in one fifth of 
the cases. The connection is at most merely a coincidence. ~“Traumatism 
is sometimes given as a cause, but the proportion of cases in which the 
paralysis can be fairly attributed to injury is very small, yet there are a 
few in which a definite injury of considerable severity has immediately pre- 
ceded the onset. In about twelve per cent of the cases above mentioned 
the paralysis came on as a sequel to some other acute disease; this list in- 
cludes nearly all the diseases of infancy, those most frequently noted being 
diarrhoea, scarlet fever, and measles; but in the great proportion of the 
cases the patient was in good health at the time of the attack. 

The essential cause of the disease is as yet unknown. On account of 
the close relation of the lesion to the distribution of the blood-vessels, 
many recent writers believe poliomyelitis to be of infectious origin, the 
cord changes being the result of infectious embolism or thrombosis. 
The occasional occurrence of small epidemics strengthens this opinion. 

Lesions.—Infantile spinal paralysis is due to an acute inflammation 
of the gray matter of the anterior portion of the spinal cord. The late 


* These statistics and those which follow in this article are derived from the follow- 
ing sources: Sinkler, in Keating’s Cyclopzedia, vol. iv, 355 cases; Galbraith, American 
Journal of Obstetrics, 1894, 75 cases; the remaining 146 are personal cases and others 
taken from the records of the Hospital for Ruptured and Crippled, New York. 


ACUTE POLIOMYELITIS, 833 


changes which occur in the cord as a result of this process have for 
many years been well established ; but the early changes are even yet a 
matter of dispute, owing to the lack of opportunities of examining the 
cord during the stage of acute inflammation. 

In autopsies made upon cases of long standing, the part of the cord 
affected is distinctly smaller than normal. One lateral half is usually 
involved. ‘The microscope shows that the ganglion cells are few in 
number or that they have entirely disappeared. ‘Those that remain are 
shrunken and deformed and scarcely recognisable as ganglion cells. The 
entire gray horn is much smaller than that of the opposite side, and many 
of its normal elements have disappeared. The white matter also is 
smaller than in the sound half of the cord. The anterior nerve-roots 
of the affected side are smaller than normal, and are degenerated quite 
to the muscles. The general changes in the cord are of a sclerotic char. 
acter. The affected muscles are degenerated, and there may be in ex- 
treme cases a complete disappearance of muscle fibres, their place being 
taken by adipose and fibrous tissue. In places where the lesion is less 
severe the fibres are small. The affected limb is shorter and the bones 
smaller than upon the sound side. These lesions are all secondary ‘to 
those of the anterior ganglion-cells. 

The most recent observations upon the early stage of the process by 
Siemerling, Goldscheider, and others, tend to show that primarily the 
lesion is an interstitial inflammation, and not a parenchymatous one, as 
was formerly believed. Goldscheider’s* theory of the disease is that the 
first changes are in the blood-vessels, from which the process extends to 
the neuroglia and produces a proliferation of cells; the changes in the 
ganglion cells are degenerative in character, and are secondary to those 
just described; the same is true of the changes in the nerve fibres. 
Accompanying the process in some cases small hemorrhages have been 
observed. 

The region of the cord most frequently involved is the lumbar en- 
largement, but there may be more than one focus of disease. Usually 
only one lateral half of ‘the cord is affected, but it is not rare for both 
sides to be involved. In such cases the lesions are generally more ad- 
vanced upon one side than the other. ; 

Symptoms.—A frequent form of onset is for a child to be taken quite 
suddenly ill with vomiting, pains in the legs, or general hyperesthesia, and 
a temperature of from 101° to 103° F. After these symptoms have lasted 
a variable time, usually from one to four days, the paralysis is discov- 
ered. In a smaller number of cases—about ten per cent of the entire 
number—the attack is ushered in by more severe constitutional symp- 


* Goldscheider, Zeitschrift fiir klin. Med., 1893, p. 494. See also Sachs, Nervous 
Diseases of Children, 1895, p. 310. 


834 DISEASES OF THE NERVOUS SYSTEM. 


toms. There are convulsions, delirium, a temperature of 103° or 104° F., 
marked general prostration, constipation, severe pains in the back and 
extremities,—in short, all the symptoms of a severe acute inflammation. 
These symptoms last from two days to a week, often engrossing the 
attention of the physician, so that the paralysis may not be noticed until 
the patient has been sick for some time, or possibly not until the be- 
ginning of convalescence. In quite a large number of cases the general 
symptoms are very slight, and they may be absent altogether. A not 
infrequent history is that the child went to bed apparently well; during 
the night was noticed only to be a little restless, and that the next morn- 
ing the paralysis was discovered. In two cases of my series the paralysis 
came on quite suddenly while the child was walking in the street, and 
was able to reach home only with considerable difficulty. In such cases 
it is not improbable that previous symptoms were present, but were so 
slight as to have escaped notice. 

In most of the cases there are pains in the back, in the muscles of the 
extremities, or along the course of the spinal nerves. With these pains 
general hyperzsthesia is commonly associated, and there may be other 
disturbances of sensation such as numbness and tingling. The develop- 
ment of the paralysis is quite rapid, it often attaining its maximum in 
twenty-four hours; although sometimes it will be two or three days, or 
even a week, before its full extent is seen. 

Extent and distribution of the primary paralysis —In 560 cases in 
which this point was noted the distribution was as follows: 


Onedowerextremitysc. cc. eer ee as serene eeeetoeraeeetters 229. cases. 
Bothvlowerlextrentitiesie. ueivstaneis om eeimiee ee rete tee eats IRS 
General paralysis of all extremities, and more or less of trunk 79 “ 
One lower and one upper extremity e -ict- -- e striolets rete 36S 
Both lower extremities and one upper extremity............. ‘LGraas 
Onesupper extremity alone aa. seiltachtet tittle hee letereeee 1 
Bothsupper extremitiessa acces eriiee eerste ee ane 
Aillvothersvanistiesr tat titics aetettemerneieieretere ssa tere ten rereee Sie 


In paralysis of the trunk, the diaphragm and other respiratory muscles 
are very rarely affected. In combinations of an upper and a lower ex- 
tremity, the limbs are more frequently affected upon opposite sides than 
upon the same side. The sphincters almost invariably escape. 

Course of the disease.—The rapid development of the paralysis is fol- 
lowed by a period of from one to four weeks’ duration in which but little 
change is seen in the affected muscles. This is followed by spontaneous 
improvement, which, according to Gowers, begins in the muscles last 
affected, and generally reaches its limit in about three months. After 
this time but little spontaneous improvement is to be looked for, and the 
residual paralysis is likely to be permanent. By the end of two months 
marked atrophy is present in the paralyzed muscles. The affected limb 
is distinctly smaller than its fellow, this being quite apparent éven in 
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infants. Except at the onset, sensory disturbances are absent; the knee. 
jerk is lost in paraplegic cases, and in those in which the extensors of 
the thigh are paralyzed. There is arrested growth in the whole limb 
(Fig. 166). It becomes much smaller and shorter than its fellow. The 
great relaxation of the ligaments at the joints may allow subluxation, 
especially at the knee and at the shoulder. The circulation in the af- 
fected limb is poor; it is often blue and cold, but bed-sores are never 
seen. 

Llectrical reactions.—Very early in the disease the atrophied muscles 
begin to lose their power 
to respond to faradism. 
In the muscular groups 
which are to be perma- 
nently paralyzed, the fara- 
dic response may be lost 
in a week. The muscles 
in which recovery is to 
take place often preserve 
a certain degree of con- 
tractility, although this is 
less than normal, and im- 
proves later. The response 
to the galvanic current 
may be increased for a few 
months, and then slowly 
fail as the muscular fibres 
themselves degenerate, and 
at the end of two or three 
years it may disappear al- 
together. The reaction 


Fig. 166.—An old case of infantile spinal paralysis of the of degeneration 18 present 
entire left lower extremity, showing extreme atrophy with great uniformity in 


sty of peg ae ee Oe ane ag the atrophied muscles, but 

in them alone. 

Residual paralysis and deformity.—Only one lower extremity is in- 
volved in half the cases, and the paralysis is usually incomplete and con- 
fined to certain groups of muscles. The extensors both of the thigh and 
of the leg are nearly always involved to a greater degree than the flexors, 
and in very many cases only the extensor groups are paralyzed. The 
muscles most frequently affected are the anterior tibial group, and next 
the peroneal group. The most frequent deformity resulting from this 
paralysis is talipes valgus, and next to this talipes varus, both of these 
being usually associated with a certain amount of equinus. In very rare 
cases there is talipes calcaneus. Most children with paralysis of only one 
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lower extremity are able to walk alone, or with the assistance of a steel 
brace. 

Paralysis of both lower extremities is the next in frequency. This 
also is rarely complete. In forty-three cases of my series there was 
originally complete paraplegia, but it was permanent in only three. The 
extent of recovery varies much in different cases. Usually one leg re- 


Fie. 167,—An old case of infantile spinal paralysis of the left arm and shoulder muscles, with 
resulting lateral curvature. The spinal deformity is increased by the fact that the patient 
had also suffered from empyema of the left side. 


covers to a much greater degree than the other. Most of these patients 
are able to walk with the assistance of braces, a few only by the aid of 
crutches. Some walk while they are young, but are unable to do so 


when fully grown, because the disproportion between the size of the body 
and the limbs is then much greater. 
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Paralysis of one upper extremity rarely occurs alone, but is associated 
with paralysis of one or both lower extremities. -Complete paralysis of 
an arm is rarely, if ever, seen. The muscular groups affected may be the 
small muscles of the hand, the muscles of the forearm,—especially the 
extensors,—or the shoulder group. Of single muscles, the one most 
frequently involved is the deltoid; this may result in subluxation of the - 
shoulder. From paralysis of the muscles of the trunk or shoulder of one 
side, lateral curvature may develop (Fig. 167). If the serratus magnus is 
affected the scapula stands out prominently, giving rise to the so-called 
“ angel-wing ” deformity. 

Diagnosis.—The general symptoms of the onset have nothing charac- 
teristic about them, and no diagnosis can be made until*the paralysis has 
taken place. The acute onset, the rapid wasting, the spontaneous im- 
provement in certain groups of muscies, the absence of sensory symptoms, 
and finally the reaction of degeneration,—all constitute a type which it is 
difficult to confound with any other disease. 

At the onset this paralysis may resemble that resulting from acute 
transverse myelitis. In the latter, however, we get anesthesia, exagger- 
ated knee-jerk, ankle-clonus, generally involvement of the sphincters, 
a tendency to bed-sores, slight wasting, and no reaction of degeneration. 
It is, besides, extremely rare. 

Multiple neuritis is in most cases easily distinguished from poliomye- 
litis by its gradual onset, by the presence of pain and other sensory symp- 
toms as well as loss of power, and by the fact that spontaneous recovery 
generally occurs within two or three months. Besides, there is usually a 
history of antecedent diphtheria. But multiple neuritis sometimes begins 
suddenly with febrile symptoms, and paralysis may occur early, precisely 
as it does in poliomyelitis. Furthermore, in some cases of neuritis, the 
sensory symptoms are not marked, and they may have entirely disappeared 
before the patient is seen. In such cases the diagnosis from poliomyelitis 
may be difficult or even impossible except by the course of the disease ; 
for atrophy is common to both conditions, and even the electrical reac- 
tions may be identical. There is no doubt that some cases formerly re- 
ported as examples of poliomyelitis terminating in complete recovery were 
really cases of multiple neuritis. 

The diagnosis from acute cerebral palsy is chiefly difficult when the 
spinal paralysis has been hemiplegic or diplegic in type, or when after 
cerebral hemiplegia the leg or the arm has recovered so. completely 
that the case resembles monoplegia. In cerebral palsies there is usually 
rigidity ; there is no reaction of degeneration ; other cerebral symptoms 
are commonly present, or there is a history of an onset with cerebral 
symptoms; and the atrophy is less marked. The most diagnostic point 
is the electrical reactions. 

Acute poliomyelitis may be mistaken for other than nervous diseases, 
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In the carly stage it may be confounded with the pseudo-paralysis of 
scurvy. I have several times seen the mistake made of diagnosticating 
paralysis where scurvy was present. In scurvy, however, there is seen 
excessive tenderness and hyperesthesia, pain upon motion, especially 
about the knees, spongy gums, and sometimes ecchymoses about the 
joints. The muscular weakness of rickets is sometimes mistaken for in- 
fantile paralysis. However, in rickets the symptoms are always bilat- 
eral, the electrical reactions are normal, and other signs of rickets are 
present. In all doubtful cases the chief reliance for the diagnosis of 
paralysis should be placed upon the character of the electrical reactions. 
The lameness resulting from paralysis may resemble somewhat that due 
to hip-disease; but with a careful examination there can rarely be any 
difficulty in making the differential diagnosis. 

Prognosis.— Poliomyelitis is accompanied by little, if any, danger to 
life. It is possible that death may take place during the stage of acute 
inflammation, but this is certainly extremely rare. The most important 
question in early prognosis is whether there will be any permanent pa- 
ralysis, and, if so, what will be its extent. The important symptoms for 
prognosis are the amount of wasting and the condition of the electrical 
reactions. Muscles which in ten days have lost completely their faradic 
contractility are almost certain to waste rapidly and severely. The best 
indication of coming improvement is the return of faradic contractility. 
If this is completely lost for six months, recovery is doubtful; if for 
one year, improvement in these muscles is not to be expected. If faradic 
contractility has never been lost, very great and early improvement in 
the paralyzed muscles may be confidently predicted. After three months 
but little spontaneous improvement is to be looked for, and after two 
years none at all. Complete recovery is possible only with a lesion of 
very limited extent; and while it may occur, it is so infrequent that it 
should not be expected. 

Treatment.— Unfortunately, most of the cases do not come under ob- 
servation during the acute stage, or the nature of the disease is overlooked 
until the paralysis has occurred. In the early stage the indications are, to 
induce free perspiration by hot baths, to keep the patient in a prone or 
lateral position, and to use counter-irritation to the spine by means of 
dry cups, mustard, or the Paquelin cautery, or an ice-bag may be placed 
along the spine. The natural course of the disease is to be kept in mind, 
for the tendency is to overestimate the effect upon the paralysis of the 
drugs used in the early stage. On theoretical grounds, ergot is indicated, 
but it is doubtful whether any drugs have much effect. 

After all acute symptoms have subsided, or at the end of two or three 
weeks, electricity may be used, but its curative effects have been very 
greatly overestimated. The object in using electricity is to keep up the 
nutrition of the muscles until the cord has recovered, which it is almost 
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certain to do toa considerable degree. But no amount of electrization 
can preserve muscles whose ganglion cells have completely disappeared. 
These continue to waste and lose their faradic contractility, no matter 
how early electricity is begun ner how faithfully it is continued. Faradism 
may be used for such groups as respond to it; otherwise galvanism should 
be employed. The beneficial results from electricity are to be obtained 
in the first year, chiefly in the first six months. Too much can not be 
said against the routine use of electricity in cases which have been para- 
lyzed three or four years, with the vain hope that some good may be done, 
even though there is no response to either current. Strychnine may be 
used in conjunction with electricity after all symptoms of central irrita- 
tion have subsided, but there is still great diversity of opinion regarding 
its effect. 

Friction and massage are of undoubted value in improving the circula- 
tion and the nutrition of a limb, and should be continued regularly twice 
a day for a long period. 

Mechanical Treatment.—The first use of mechanical appliances-is the 
prevention of deformity. All cases of paralysis should be carefully 
watched, and braces applied as soon as any tendency to deformity from 
muscular contraction shows itself. This is much easier than to overcome 
deformities which have been allowed to develop, and quite as important 
for the patient. The second use of apparatus is to furnish support to the 
limb in order to enable the child to walk. By such means many get 
about with tolerable comfort, for whom locomotion without apparatus 
is impossible except with crutches. The third purpose of apparatus is, to 
overcome existing deformities in neglected cases.* Braces are generally 
used in conjunction with myotomy or tenotomy of the various shortened 
tendons, excision of portions of elongated tendons, and the production 
of artificial anchylosis in cases of “flail joints.” By these means the 
orthopedic surgeon is able to give a great deal of relief to these unfortu- 
nate and sometimes helpless patients. 

On the whole, the treatment is extremely unsatisfactory, and the result 
depends upon the severity and extent of the original disease, rather than 
upon the particular line of treatment adopted or the time at which it is 
begun. 


TUMOURS OF THE SPINAL CORD. 


Tumours of the cord are exceedingly rare in childhood, and almost 
unknown in infancy. The most common varieties seen in early life are 
glioma, sarcoma, and tuberculous tumours. LHisenschitz has reported a 
case of tuberculous tumour in the dorsal region occurring in a child of 


* See Gibney, New York Medical Journal, April 3, 1886, On the Limitation of 
Therapeutics in Infantile Paralysis, 
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three and a half years. There was a similar growth in the cerebellum. 
The symptoms were essentially those of compression-myelitis. 

In my service at the Babies’ Hospital I have had a case of glioma 
of the cord in a child only one year old, which was in many respects 
unique. The early symptoms were gradual paralysis of the upper ex- 
tremities, to which were added later, stiffness of the neck, and finally im- 
mobility of the head—the position being that of typical cervical caries. 
During the sixteen days of observation there was high fever, from 101° to 
104° F. There were no pupillary or vaso-motor symptoms. At the au- 
topsy the cord was found to be the seat of a diffuse gliosis. In the cer- 
vical region there was marked enlargement, the cord being fully four times 
its natural size. A microscopical examination by Dr. C. A. Herter showed 
that the growth apparently began in the vicinity of the central canal, 
and that the gliomatous process involved the entire length of the cord.* 

A somewhat similar case has been reported by Miura in a boy of 
eight years. 

The diagnosis of tumours of the spinal cord in infancy is practically 
impossible. In later childhood they are most apt to be mistaken for 
Pott’s disease, but the symptoms are the same as those seen in tumours of 
adult life. 


SYRINGO-MYELIA. 


Syringo-myelia, although a rare disease, is sometimes seen in early life. 
The term is applied to a condition in which there is a cavity in the cord 
the result of a pathological process, in contradistinction to the cases in 
which a cavity is the result of a malformation, or hydromyelus, although 
it is not infrequent for the two conditions to be associated. The patho- 
logical process which precedes the cavity formation is now thought 
to be, in most cases at least, an infiltration of the substance of the 
cord with gliomatous cells. The process is somewhat similar to that just 
described in the case of tumour of the spinal cord, with the exception 
that where it results in cavity formation it is slower. The infiltration in 
these cases usually begins near the central canal. It is followed by a de- 
generation and breaking down of the infiltrated areas, beginning at the 
centre. As the cavity forms it extends, and usually first invades the gray 
matter of the commissure, later the posterior gray horns, the posterior 
columns, or the anterior horns. The resulting cavity is usually irregu- 
lar in shape, and may be very small, or may extend through a large part 
of the length of the cord. It is most frequently situated in the lower 
cervical and upper dorsal regions. It is filled with fluid, and surrounded 
by gliomatous tissue. 


* For a full report of this case by Dr. Herter and myself, see American Journal of 
the Medical Sciences, April, 1895. See also Kohts, Beitrag zur Diagnostik der Riick- 
enmarkstumoren im Kindesalter, Dresden, 1886. 
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According to Starr, the essential symptoms are of three kinds: (1) 
There is progressive muscular atrophy, with paralysis of some or all the 
muscles of one limb, usually extending to the opposite’ limb and to the 
trunk, sometimes accompanied by the reaction of degeneration ; (2) vaso- 
motor and trophic disturbances in the affected limb, such as cyanosis, 
coldness, bullous eruptions, ulceration, abscesses, atrophy, and sometimes 
fragility of the bones and diminution of perspiration; (3) sensory dis- 
turbances, which are probably the most characteristic symptoms of the 
disease,—there is loss of the sense of pain and of temperature in the atro- 
phied part, while the sense of touch and of location may be preserved. 
The extent and distribution of these symptoms will of course depend 
upon the position of the disease. 

The course of syringo-myelia is essentially chronic, the duration being 
usually several years; and although spontaneous arrest sometimes occurs 
the disease is in most cases steadily progressive. 

The cause is unknown, and it is not influenced by any form of 
treatment. 


FRIEDREICH’S ATAXIA. 


This is a chronic disease of the spinal cord and medulla, which begins 
most frequently in childhood or about puberty. The lesion affects first 
the posterior columns, afterward the crossed pyramidal tracts, the direct 
cerebellar tracts in the lateral columns, and Clarke’s vesicular columns 
in the gray matter of the cord. There is probably some disease of the 
medulla, the pons, and possibly of the cerebellum and the posterior 
nerve-roots. In advanced cases other parts of the cord may be involved. 
The disease is seen in certain families, often affecting several mem- 
bers in succession at about the same age. It occurs particularly in 
families where alcoholism, insanity, and other nervous diseases are fre- 
quent. 

Bramwell, in his monograph upon this disease, gives the following as 
the characteristic symptoms: There is ataxia, first of the lower extremities, 
but gradually extending to the upper extremities and the face. arly in the 
disease there is some weakness in the legs, especially in the anterior group 
of muscles. In the late stages this is marked and accompanied by atrophy. 
The gait is peculiar, like that of ordinary ataxic patients, the difficulty in 
walking being due to the ataxia and not to the paresis. After a time there 
is produced a characteristic deformity of the foot,—it is shortened, as if 
from pressure against the toes and the heel, the instep is high, and the ex- 
tensor tendon of the great toe stands out prominently. This deformity is 
seen quite early in the disease. There is often lateral curvature of the 
spine. The knee-jerk is absent. Unprovoked and uncontrollable laughter 
is quite a characteristic symptom of the disease. The patient is unable to 
stand with his eyes closed. ‘There are palpitation, occipital headache, and 
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sometimes vertigo. In the later stages speech is slow and difficult, and 
the patient talks like one intoxicated. The expression of the face is 
vacant, and often nystagmus is present. There may be choreic move- 
ments. The symptoms steadily progress until the patient may be help- 
less, although the general health may remain good for years. 

The disease is distinguished from locomotor ataxia by the absence of 
the “lightning pains,” and of the bladder, rectal, or genital symptoms, the 
pupillary changes, the optic-nerve atrophy, and the trophic changes in the 
bones and joints. It is distinguished from cerebral tumour by the absence 
of headache, vomiting, and optic neuritis, and by its longer course. The 
progress of the disease is slow but steady. It may last from twenty to 
thirty years. It is incurable. 


LANDRY’S PARALYSIS (ACUTE ASCENDING PARALYSIS). 


This rare disease is occasionally seen in early life. In regard to its eti- 
ology but little is definitely known, the usual causes assigned being the 
same as those of myelitis. 

It is characterized by a paralysis—sometimes preceded by general 
symptoms of malaise, fever, etc.—which begins in the legs and spreads 
rapidly to the muscles of the trunk and upper extremities; finally it may 
involve the neck, diaphragm, and muscles of articulation. The paralysis 
develops quite rapidly, often attaining its height in from twenty-four to 
forty-eight hours, sometimes even proving fatal within this time. In 
other cases it comes on gradually, and may be two or three weeks in reach- 
ing its maximum. ‘There is dyspnea from involvement of the muscles of 
respiration. The paralyzed muscles are flaccid. There is hyperesthesia, 
followed by partial or complete aneesthesia and loss of reflexes. There are 
no changes in the electrical reactions, no atrophy, no bed-sores, and usually 
no involvement of the sphincters. Occasionally the arms may be affected 
before the legs, and even the bulbar symptoms may be the first noticed. 
Death is the most frequent termination, and in fatal cases the disease lasts 
from two days to a week. If recovery takes place, it is after two or three 
months of illness. 

The pathology of the disease is as yet unknown. The indications for 
treatment are the same as in acute myelitis, for in the beginning the two 
diseases can not usually be distinguished from each other. 


THE MUSCULAR ATROPHIES. 


These cases may be broadly divided into two groups, following in the 
main the classification of Sachs:* (1) Those dependent upon disease of 
the spinal cord,—the spinal atrophies; (2) those which are primarily dis- 
eases of the muscles themselves,—the idiopathic atrophies. 


* New York Medical Journal, December 15, 1888, 
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In the group of atrophies of spinal origin belong (1) the “hand type” 
of Aran and Duchenne, which has been shown to be dependent upon a 
lesion of the spinal cord ; (2) the “ peroneal type ” of Charcot, Marie, and 
Tooth, which as yet lacks positive pathological proof of its spinal origin, 
although its etiology, symptoms, and course leave but little doubt that it 
belongs in the same category with the hand type. 

In the second (idiopathic) group are included (1) muscular pseudo-hy- 
pertrophy, and (2) the so-called “ juvenile atrophy” of Erb, which is a 
much less frequent condition. These two varieties have the following fea- 
tures iu common: There is progressive wasting, beginning early in child- 
hood, and associated at some period with hypertrophy of certain muscles. 
There are no fibrillary contractions, no reaction of degeneration, and no 
lesions in the cord. From a pathological point of view these diseases 
might be more properly considered elsewhere, but they are so closely asso- 
ciated clinically with the spinal atrophies that it has seemed better to de- 
scribe them in this connection. 

Progressive Muscular Atrophy of the Hand Type.— This disease is char- 
acterized by a very slow but progressive wasting, which usually begins in the 
muscles of the ball of the thumb of one or both hands. Then the palmar 
group of muscles belonging to the little finger are affected, and later the 
interossei. When the wasting has reached a certain degree, there is 
produced a peculiar and characteristic deformity of the hand known as 
main en griffe, or “‘claw-hand.” Following these muscles, those of the 
forearm may be affected. At this point the disease is sometimes arrested, 
or the atrophy may extend to the muscles of the arm and shoulder, espe- 
cially the deltoid, and finally to those of the back. Exceptionally, the 
atrophy begins in the muscles of the shoulder group or even in those of 
the leg. The wasting takes place very slowly, the muscles disappearing 
fibre by fibre, but the degree which may be reached is often extreme. 
The only other characteristic symptoms are fibrillary contractions in the 
muscles which are soon to atrophy. The patient is not conscious of them, 
but they are visible. The faradic contractility is preserved just in propor- 
tion to the amount of muscle remaining. If the atrophy is complete, it is 
entirely lost. 

‘The course of the disease is a very chronic one, covering many years. 
It is incurable. In rare cases the process may extend to the muscles of 
the tongue, affecting deglutition and articulation, and death may occur 
from interference with respiration ; otherwise the disease does not tend to 
shorten life. 

In this form of atrophy heredity is an important etiological factor. 
The disease may occur in children, but very often does not begin until 
after puberty. The lesion consists in an atrophy of the ganglion cells of 
the anterior horns of the spinal cord, followed by secondary degeneration 
of the anterior nerve-roots. 
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Progressive Muscular Atrophy of the Peroneal Type.—This is much less 
frequent than the variety just described. In this form, the first to waste 
are the anterior muscles of the leg, especially the extensor longus hallucis 
and extensor communis digitorum, afterward the peroneal group. The 
small muscles of the foot are next affected, and the disease may then go 
on to involve the muscles of the calf. At this point it may be arrested 
permanently, or for several years, after which the thigh muscles may waste 
like those of the leg. After many years the hands are in some cases involved 
as in the type previously described, and even the muscles of the forearm. 
As a rule, the supinator longus, the muscles of the shoulder, neck, trunk, 
and face, escape altogether. The atrophy is generally symmetrical, but 
not invariably so. The cutaneous reflexes are usually present. There is 
no pain. ‘The reaction of degeneration is present in some of the muscles, 
and fibrillary contractions are frequent, but not always seen. 

In this variety also the influence of heredity may often be traced. It 
is said that boys usually inherit the disease through the mother. Like 
the previous type, it begins late in childhood or not until after puberty. 

As stated above, positive proof that this disease is due to a central 
lesion in the cord is as yet lacking. Analogy, however, leads to the belief 
that it depends upon changes in the ganglion cells of the anterior horns 
in the lumbar region, similar to those found in the cervical region in the 
hand type. The course of the disease is very chronic, and it, too, is incur- 
able. The resulting deformity resembles that seen after poliomyelitis, and 
may require the same mechanical treatment, with similar operations for 
relieving contractions. 

Muscular Pseudo-Hypertrophy (Pseudo-Hypertrophic Paralysis).—This 
is the most frequent and best-known variety of the idiopathic atrophies. 
It is a disease of certain families, often three or four children being af- 
fected, the boys much more frequently than the girls. The symptoms as 
a rule come on early in childhood, nearly always before the tenth year. 
The earlier symptoms relate toa general weakness of the lower extremities, 
which is accompanied by a marked increase in the size of certain muscular 
groups, usually those of the calves, but sometimes more of the thighs or 
the gluteal regions. Children walk late and unsteadily, and fall very easily. 
They have special difficulty in rising from the floor and in mounting 
stairs. The method of rising is quite characteristic: the patient lifts his 
body until he touches the floor only with the hands and feet; then he 
proceeds to “climb up himself” by putting first one hand upon the 
knee, and then the other, gradually moving his hands higher and higher 
up the thighs until the erect position is attained. This is seen in most 
of the cases, but not in all. 

The size attained by the calves is sometimes very great. Gowers men- 
tions a case in which a boy of twelve had calves measuring fourteen and a 
half inches in circumference. The enlargement may affect almost any 
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muscular group of the lower extremity. In the upper extremity, the in- 
fra-spinatus is most frequently enlarged, next the supra-spinatus and the 
deltoid. The pectorals and latissimus dorsi are never enlarged, but are 
generally markedly wasted. Most of these patients exhibit while standing 
a marked degree of lumbar lordosis, due to the weakness of the extensors 
of the hip. This is well shown in Fig. 168. The patient may be so weak 
upon his legs that the slightest touch 
will cause him to fall, even with his 
apparently immense muscular devel- 
opment. The small muscles are gen- 
erally weaker than those which are 
enlarged. 

Later in the disease marked atro- 
phy occurs with a corresponding 
weakness of all the affected groups, 
and the patient may be unable to 
walk or even stand. With the ex- 
ception of the use of his hands, he 
may be absolutely helpless. The 
knee-jerk is at first normal, but grad- 
ually diminishes until it is finally 
lost. The electrical reactions are 
normal until marked wasting occurs, 
when there is a lessened response to 
faradism and galvanism, but never 
the reaction of degeneration. There 
are no fibrillary contractions, and no 
sensory disturbances. The progress 
of the disease is generally slow, and 
sometimes irregular. It is often more 
rapid in early childhood, and slower 
after puberty. 

The lesions are confined to the 
muscles. At autopsy they appear 
id yellow, and microscopically there is 
Fie. 168.—Muscular _pseudo-hypertrophy, found very marked atrophy of the 

showing to a moderate degree the large : . 

calves and gluteal regions with a marked muscle fibres, which in places have 

ee (From a photograph by Dr. M. been almost entirely replaced by fat; 

there may be no trace of muscle left, 
the structure resembling adipose tissue. In other places there is an accu- 
mulation of fat between the atrophied muscle fibres, and a very great 
increase of the interstitial tissue. 

The prognosis is grave, most patients dying before adult life is 
reached. The diagnosis is generally easy from the apparent hypertro- 
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phy and actual weakness of the muscular groups. The disease is incur- 
able. 

The Juvenile Form of Muscular Atrophy.—'l'his is much less frequent 
than the form just described, but, like it, begins in childhood or early 
youth. It is characterized by progressive wasting of certain muscular 
groups, especially those about the shoulders and pelvis, and hypertrophy of 
others. Of the shoulder and upper extremity, the muscles affected are the 
pectorals, the trapezius, the latissimus dorsi, the serrati, the rhomboidei, 
the muscles of the upper arm, and the subscapularis. ‘The deltoid, infra- 
spinatus and supra-spindtus for a long time escape, and may be hyper- 
trophied. ‘The hand and forearm are not involved. In the lower extrem- 
ity, the muscles of the pelvis, thighs, and gluteal regions are affected, 
while those of the leg and foot escape. With this atrophy there may be 
associated a true or pseudo-hypertrophy of certain muscular groups. In 
this disease there are no fibrillary contractions, no reaction of degenera- 
tion, and no sensory disturbances. The course and result of this form 
are essentially the same as in the preceding variety. It is now generally 
regarded as closely allied to it in its pathology, the most important dif- 
ference being that of localization. 

There has been described, chiefly by Landouzy and Déjerine, another 
form of atrophy known as the infantile facial type. In this, wasting be- 
gins in the muscles of the face; the lips are thickened, but all the rest of 
the facial muscles are markedly atrophied, giving a peculiar expression to 
the mouth known as “the tapir mouth.” Later, the atrophy extends to 
the shoulders and arm, but does not involve the supra-spinatus or infra- 
spinatus, or the flexors of the hand and forearm. ‘This is sometimes de- 
scribed as beginning in the shoulders, or even in the legs. The descrip- 
tion therefore corresponds to the juvenile form of Erb, with the addition 
of facial symptoms, and it is probably a variety of the same disease. 


CHAPTER V. 
DISEASES OF THE PERIPHERAL NERVES. 


MULTIPLE NEURITIS. 


UNDER the term multiple neuritis are included those cases in which 
several nerves are involved in an inflammatory process, which may at times 
be general. In its distribution multiple neuritis is usually symmetrical, 
but it is not necessarily so. 

Etiology.—The chief cause of multiple neuritis in nes is diph- 
theria, although it is occasionally seen after other infectious diseases, 
especially malaria, typhoid or scarlet fever, and measles. In diphtheria 
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the inflammation is due to the direct action of the toxines upon the nerve 
structures, since it can be induced in animals by injecting toxines into 
the circulation. There is little doubt that in all infectious diseases the 
inflammation is excited in a similar way. The metallic poisons, lead and 
arsenic, are rarely the cause of multiple neuritis in early life, and the 
same is true of alcohol, although a marked case from this cause has 
recently come under my observation in a child only three years old.* 
Lastiy, there are cases in which the cause assigned is simply exposure to 
cold,—those classed as rheumatic. 

Lesions.—Almost any nerves in the body may be affected, although 
the distribution varies somewhat with the cause of the disease. The 
musculo-spiral and the anterior tibial nerves are most frequently involved, 
but the inflammation may affect any of the spinal nerves, including the 
phrenic, and occasionally the cranial nerves, especially the pneumogas- 
tric, hypoglossal, oculomotor, and abducens. Several nerves in different 
parts of the body are usually affected, the lesion being in most cases sym- 
metrical. 

The affected nerve is sometimes red and swollen, owing to acute conges- 
tion and cedema or a sero-fibrinous exudation. In other cases the changes 
are almost entirely degenerative. ‘The microscope shows the changes 
sometimes to be chiefly interstitial and sometimes chiefly parenchymatous. 
There is an exudation of cells into the sheath, between the sheath and 
the nerve fibres, and even between the nerve fibres themselves. The 
myeline breaks up into granules, and in places may completely disappear. 


* This case was in many respects a remarkable one. ‘The boy completely emptied a 
decanter containing twelve ounces of whisky, but almost immediately vomited the 
greater part of it. He soon after showed the symptoms of alcoholic intoxication, and 
in a few hours became comatose, in which condition he continued for twelve hours. 
After this he gradually lost power in his legs, and at the end of a week was unable to 
walk at all. He had convulsions, and after this there developed the usual symptoms 
of meningitis at the convexity, with which he was admitted to the Babies’ Hospital, 
December 138, 1895, three weeks after drinking the whisky. The child was then un- 
conscious and there was present incomplete paralysis, affecting all four extremities, 
with anesthesia of the arms. The active inflammatory symptoms continued for six 
weeks longer, during which time there were repeated convulsions, continuous stupor, 
‘fever, gradually increasing deformities, marked atrophy, loss of reflexes, and great dimi- 
nution in the faradic contractility of all the paralyzed muscles; in the thighs, left leg, 
and abdominal muscles there were no responses to a strong current, but there was no- 
where the reaction of degeneration. The child was at death’s door for three or four 
weeks. Three months after the attack the first signs of improvement were observed in 
the cerebral symptoms. Shortly afterward he began to use his hands, and at the end 
of six weeks he was walking alone and talking freely. The improvement was very 
rapid, and eight weeks from the date of the first change for the better, and five months 
from the time of taking the whisky, he was as well as ever. The diagnosis was mul- 
tiple alcoholic neuritis, with a convexity meningitis. (Fig. 169 is from a photograph 
taken while the symptoms were at their height.) ' 
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The late changes are those of subacute or chronic degeneration of the 
nerve fibres.* : 

With these changes in the nerves there are associated, in some cases 
inflammatory and degenerative changes in the ganglion cells of the spinal 
cord, although they are much less severe than are the lesions in the nerves. 
However, they were once regarded as the explanation of some of these 
cases, particularly of diphtheritic paralysis. 

Symptoms.—The onset of multiple neuritis is in most cases a grad- 
ual one, it being usually from two to four weeks before the paralysis 
reaches its height. Very exceptionally the onset may be abrupt, with 
fever, and marked paralysis in a few days. It is characteristic of this 
disease that both motor and sensory symptoms are present, and that they 
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Fic. 169.—Alcoholic neuritis, showing characteristic dropping of the feet. This position of the 
lower extremities was maintained for over a month. Boy three years old. 


are the same in their distribution. The symptoms are usually symmet- 
rical. There is first noticed a general weakness in the affected muscles; 
which slowly increases to complete paralysis. As the extensor groups 
of the hands and feet are apt to be affected, there are wrist-drop and 
foot-drop (Fig. 169). The paralysis may begin in the feet and hands, 
and gradually extend until it involves not only the four extremities, but 
even the muscles of the trunk and the neck, although this is rare. The 
child may then be absolutely helpless, unable to sit up, or even to support 
his head. In such cases the head seems loosely attached to the body, and 
rolls about on the shoulders like a ball. Weakness of the spinal muscles 
leads to deformities (Fig. 170), which I have seen mistaken for Pott’s dis- 


* For a full description of the lesions, consult Starr’s Middleton-Goldsmith Lectures, 
New York Medical Record, 1887. 
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ease, even by experienced observers. In most of the muscular groups 
the paralysis is incomplete. The symptoms which relate to the phrenic 
and the cranial nerves will be described with Diphtheritic Paralysis, for 
they are rarely seen in any other form. It is characteristic of multiple 
neuritis that the bladder and rectum escape. 

The sensory symptoms are marked only in the early stage of the dis- 
ease, while the paralysis is increasing; they improve so much more rap- 
idly than the motor symptoms, that they 
may be altogether wanting at the time 
that the paralysis is at its height. In 
some cases they are so slight as to be 
overlooked. There is usually pain along 
the course of the affected nerves, which 
is sharp and neuralgic in character, and 
generally associated with acute tender- 
ness of the nerve trunks and of the mus- 
cles. Often there is a general hyperes- 
thesia in the early part of the attack, 
followed by partial anesthesia. The 
sensations of touch, pain, temperature, 
and the muscular sense are all about 
equally affected. 

Ataxia is not uncommon, and may 
be a more striking symptom than the 
loss of power. All the reflexes are di- 
minished or lost, especially the knee-jerk, 
as the legs are usually most affected. 
Sometimes, particularly after diphtheria, 
there is loss of the knee-jerk, when there 
is no other symptom of neuritis. In the 
severe cases muscular tremor is frequent. 

Atrophy is a prominent symptom of 
hoase teat Pr | neuritis, and it is evident early in the 
Fre. 170. ~ Multiple neuritis after diph- disease, often being quite as rapid as in 

ofthe teal aap are poliomyelitis. The electrical reactions 

due to partial paralysis of the trunk ave altered,—every grade of reduction in 

and neck. The legs were also af- Te j 

fected. the responses being seen, from a slight 

diminution in the reaction to faradism 
to the complete reaction of degeneration. Vaso-motor symptoms, such as 
cedema of the affected parts, glossiness of the skin, etc., are often present. 
Deformities from muscular contraction occur early ; they may be severe, 
and in some cases, permanent. 

Course and Prognosis. —The usual course of the disease is for ite symp- 
toms gradually to increase for three or four weeks and then improve, 
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sometimes rapidly, but more often slowly, the case usually going on 
to complete recovery in the course of a few months. Exceptionally 
the paralysis may be permanent. The sensory symptoms always disap- 
pear before the motor ones. Multiple neuritis may prove fatal, from pa- 
ralysis of the heart or the muscles of respiration, or death may be due to 
asphyxia from the entrance of food or foreign bodies into the air passages, 
owing to anesthesia of the epiglottis and paralysis of the muscles of 
deglutition. Death sometimes follows from complications, especially 
pneumonia. The electrical reactions are of much prognostic value in 
regard to the persistence of the paralysis. If the reaction of degeneration 
is present the paralysis is certain to last many months, and some muscles 
are sure to be permanently affected. Where there is simply a diminution 
in the faradic responses, even though accompanied by marked atrophy, 
complete recovery may be expected, although it is often slow. 

Diagnosis.—The diagnostic features of multiple neuritis are the com- 
bination of motor and sensory symptoms with the same distribution, the 
occurrence of atrophy, and the diminution in the electrical responses, even 
the reaction of degeneration. The gradual onset and the wide-spread 
distribution of the paralysis are also characteristic. If-all four extremities 
are paralyzed, it is altogether the probable disease; and if to this is added 
paralysis of the neck and spinal muscles, the diagnosis is almost certain. 
The facts that the paralysis is often incomplete, and that it involves parts 
distant from each other, are also important. Neuritis may be mistaken 
for poliomyelitis, for Landry’s paralysis, or for Pott’s paraplegia; an 
important diagnostic point from the last mentioned is the condition of 
the reflexes,—being greatly exaggerated in Pott’s paraplegia, while they 
are diminished or lost in multiple neuritis. 

Treatment.—As this disease tends in the great majority of cases to 
spontaneous recovery, it is difficult to estimate the value of any method 
of treatment. Causes, such as lead, arsenic, alcohol, and malaria, are to 
be sought and removed as the first step. During the acute stage the pain 
may be so severe as to require relief, which is best accomplished by the 
application of heat. In using counter-irritation care is necessary, and 
such active measures as cauterization should not be employed, for trouble- 
some ulceration may follow. After the acute stage has passed, or at the end 
of three or four weeks, electricity should be begun, faradism being used if 
the muscles respond to a moderate current, otherwise galvanism. This 
should be continued daily until recovery. Strychnine is much used in 
these cases, but it is doubtful whether it has any specific influence, al- 
though as a tonic it is valuable. Other tonics, such as iron, quinine, 
and most of all cod-liver oil, should be given in every case. Massage is 
also beneficial. The special treatment of cardiac and respiratory paralysis 
will be discussed in the following article. 
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DIPHTHERITIC PARALYSIS. 


This is not only the most frequent variety of multiple neuritis, but it . 
has some peculiarities which make a separate consideration of it desirable. 

Frequency.—According to the statistics of various observers, paralysis, 
including all varieties, occurs after diphtheria in from’ 5 to 15 per cent 
of the cases. Sanné gives 11 per cent in 2,448 cases; Lennox Browne, 14 
per cent in 1,000 cases; the Report of the Collective Investigation by the 
American Pediatric Society, 9.7 per cent of 3,384 cases which were 
treated by antitoxine. 

It is difficult to state to what degree the frequency of paralytic 
sequel after diphtheria is affected by the antitoxine treatment; but the 
figures above given would indicate that the protective power of the 
serum over the nervous tissues is not so great as over others, and 
that unless administered very early it may have little or no influ- 
ence. 

Being one of the direct effects of the diphtheria toxine, neuritis is 
much more likely to follow severe than mild cases; however, its occur- 
rence after some very mild attacks shows how great is the susceptibility 
of the nervous tissues to the action of this poison. Sometimes the throat 
symptoms have been entirely overlooked, and the development of paraly- 
sis has been the first thing to arouse a suspicion of previous diphtheria. 

Time of Occurrence.—During the second week, and sometimes even 
during the latter part of the first week, the early paralysis occurs, affecting 
the palate, and in some cases the heart. The most frequent and most 
characteristic paralysis—that affecting the throat, eyes, extremities, heart, 
or respiration—begins at a later period, usually from one to three weeks 
after the throat has cleared off, and sometimes even later than this. 

Extent and Distribution of the Paralysis.—Ross* gives the following 
statistics of 171 collected cases of diphtheritic paralysis: Palate affected 
in 128; eyes in 77, in 54 of which the muscles of accommodation were 
involved; lower extremities in 113; upper extremities in 60; trunk or 
neck in 58; muscles of respiration in 33. I do not think this repre- 
sents the actual frequency of the different varieties so truly as do the 
American Pediatric Society’s figures, which give the forms of paralysis 
noted in a series of cases collected for another purpose. In 328 cases of 
paralysis, the variety was mentioned in 189: in 124 the throat was af- 
fected; in 22 the extremities; in 11 the eyes; in 5 the muscles of respi- 
ration; in 32 the heart; in 1 the neck only; in 8 the paralysis was 
“ general.” 

Symptoms.—In the great majority of cases the throat is affected, and 
usually the paralysis is first noticed there. It may involve the palate 


* The Medical Chronicle, December, 1890. 
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alone, or the muscles of the pharynx or larynx in addition. The muscles 
of the extremities or of the eye are often next attacked. In severe cases 
there may also be involved the muscles of the trunk and neck, and some- 
times the diaphragm. Cardiac paralysis not infrequently occurs where 
no other parts have been previously affected, but in nearly all the other 
forms, the throat symptoms have preceded. It is this which distinguishes 
diphtheritic paralysis from other forms of multiple neuritis. Whatever the 
extent or situation of the paralysis, the knee-jerk is nearly always lost. The 
symptoms in the extremities and the trunk do not differ from those of 
multiple neuritis from other causes. The throat paralysis shows itself by 
a nasal voice and by regurgitation of fluids through the nose, sometimes 
by difficulty in swallowing or the entrance of food into the larynx, owing 
to anesthesia of the epiglottis and paralysis of the muscles of deglutition. 
There may be difficulty in protruding the tongue or in articulation. 
Paralysis of the vocal cords may cause hoarseness, aphonia, or attacks of 
spasmodic dyspnoea. Facial paralysis is very rare. On the part of the 
eye there is most frequently seen inability to read, owing to paralysis of 
the muscles of accommodation; there may be dilatation of the pupils, 
rarely strabismus or ptosis. 

Next to that of the throat, paralysis of the muscles of respiration and the 
heart are the most characteristic forms of diphtheritic neuritis. Respir- 
atory paralysis may be due to involvement of the phrenic or the intercostal 
nerves, more frequently the former. Extensive paralysis of other parts— 
the throat, extremities, or trunk—usually precedes. The first warning is 
generally in the form of occasional attacks of dyspncea, sometimes ac- 
companied by cough. Gradually these attacks increase in frequency and 
severity. The voice is reduced toa whisper. As the diaphragm is usu- 
ally affected, the breathing is entirely thoracic. The respiratory move- 
ments are rapid, but irregular, shallow, and ineffectual. There is cyanosis, 
also great subjective as well as objective dyspnoea. The anxiety, distress, 
and apprehension of the patient are sometimes terrible. There is a con- 
stant dread of impending suffocation, and the respiratory movements are 
continued only by the patient’s constant efforts, otherwise they may cease 
altogether. After a few hours these severe symptoms may subside, to re- 
turn after a short respite. There may be several such attacks during two 
or three days, in each of which death seems imminent. Unfortunately, this 
is the most frequent termination. Of thirty-three such cases collected by 
Ross, only eight recovered. Associated with these respiratory symptoms 
others may be present, indicating that the pneumogastric is involved. 
There may be attacks of abdominal pain, vomiting, and disturbance of 
the heart’s action,—usually an irregular or intermittent pulse, which may 
be either unnaturally slow or very rapid. In many cases the heart con- 
tinues to beat normally, even though the respiration is so much disturbed. 

The premonitory symptoms of cardiac paralysis are an irregular or 
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intermittent pulse, often slow, but becoming very rapid from even the 
slightest exertion. Itis always weak and compressible. The first sound 
of the heart is feeble and may be reduplicated. As the symptoms increase 
there are marked pallor, coldness of the extremities, great restlessness, 
anxiety, precordial distress, and perhaps orthopnea. Within twenty-four 
hours from the beginning of such symptoms death usually occurs. In other 
cases it may come suddenly without any warning, or with a warning so 
slight as to be overlooked. At such times it often follows some muscular 
exertion, such as getting out of bed, walking across the room, or so slight 
an effort as sitting up suddenly in bed. Fits of temper or other excite- 
ment have at times produced it. It is by no means certain that sudden 
heart paralysis is always due to a lesion of its nerves. A not less impor- 
tant cause is toxic myocarditis. In the cases where death occurs sud- 
denly without premonition after some muscular effort, it is in all prob- 
ability the heart muscle which is most at fault. However, in many cases 
the two conditions are associated. 

Death from diphtheritic paralysis is usually due either to cardiac or 
respiratory paralysis. Of one hundred and seventy-one cases of all va- 
rieties collected by Ross, forty-five were fatal. 

Treatment.—Cases of paralysis of the trunk or extremities are to be 
managed like others of multiple neuritis. In severe forms of ‘hroat 
paralysis feeding by a stomach tube should always be employed, on ac- 
count of the danger of the entrance of food into the air passages. It 
must in most cases be continued for several days. The tube may be 
passed either through the mouth or the nose. 

The great mortality attending paralysis of the heart and respiration 
shows how unsuccessful is treatment in most of the cases; still, no doubt 
there are instances where life may be saved by judicious treatment. In 
cases of threatened heart paralysis, the drug most to be depended upon 
is morphine, hypodermically ; this should be used every two or three hours 
in sufficient doses to keep the patient under its influence while threat- 
ening symptoms are present. In some cases it may be advantageously 
combined with strychnine. The patient should be kept absolutely quiet, 
not even being allowed to turn in bed. In respiratory paralysis the gen- 
eral reliance is upon strychnine used hypodermically in full doses, and 
faradisation of the respiratory muscles, particularly the diaphragm; it 
may be used in the attacks of respiratory failure and continued while they 
last. Large doses of diphtheria antitoxine have in some instances ap- 
peared to benefit these cases and should be tried. In the great majority, 
however, the damage already done is so great that no improvement follows. 


: FACIAL PARALYSIS. 
Peripheral paralysis of the face occurring as a result of injury inflicted 
during delivery has already been described (page 110). There remain to 
55 
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be considered here cases which arise from causes that operate at a later 
period. The facial nerve may be affected in any one of three situations,— 
after its exit from the cranium, in the bony canal, and within the cranium. 
In the first situation, the principal cause of neuritis is exposure to cold 
(the “rheumatic ” cases), but it occasionally occurs as a complication of 
mumps and disease of the lymph glands of this region. The nerve is af- 
fected just after it has escaped from the stylo-mastoid foramen, and all the 
branches given off beyond its exit are involved. ‘There is paralysis of the 
muscles of the forehead, those about the eye, the cheek, nose, and mouth. 
The affected side of the face is smooth, there is inability to wrinkle the 
forehead, contract the eyebrows, close the eye completely, raise the nos- 
tril, whistle, or blow. The mouth is 
drawn to the healthy side (Fig. 171). 
If the paralysis is complete, there may 
be difficulty in drinking or in articula- 
tion. In partial paralysis the symp- 
toms may not be noticeable while the 
face is at rest. There are no sensory 
symptoms. The electrical reactions 
resemble those of other forms of neu- 
ritis; there is diminution in the re- 
sponse to the faradic current, which 
is more or less marked according to 
the severity of the lesion, and there 
may be the reaction of degeneration. 
In the bony canal, the facial nerve 
is usually inflamed as a result of dis- 
ease of the ear. In children this is 


Fic. 171.—Facial paralysis of right side 
much more frequent than from the from middle-ear disease in a child two 


; ; : apie and a half years old. 
causes just mentioned. While it is 


possible for it to occur in acute cases, it generally accompanies chronic 
otitis, especially where there is caries of the petrous bone. In addition to 
the paralysis there is present or there is a history of a discharge from 
the ear, and generally there is some deafness upon the side affected. The 
facial symptoms are usually the same as in the cases first described. 
However, when the nerve is affected between the stapedius and the genic- 
ulate ganglion, there is a disturbance of the sense of taste, and of the 
secretion of the saliva. 

At the base of the brain the trunk of the nerve may be involved in 
cerebral tumour, basilar meningitis, and in fracture of the skull. In any 
of these conditions the auditory nerve also is likely to be affected. 

Prognosis.—'T'he result is greatly modified by the causes in the dif- 
ferent cases. In those which are due to cold, spontaneous recovery 
usually occurs in the course of a few weeks or months. In those depend- 
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ing upon disease of the ear, the outlook is not so favourable, and though 
there may be improvement, it is not rare for some paralysis to be per- 
manent. In the third group of cases, facial paralysis is only one of the 
symptoms, and the result depends entirely upon the nature of the cause. 

Diagnosis.—Facial paralysis is easily recognised. It is important to 
separate the peripheral paralysis from that due to a lesion above the 
pons, as in cases of ordinary hemiplegia. In the latter group only the 
lower half of the face is affected, the muscles of the forehead-and those 
about the eye escaping, and the electrical reactions are unchanged. 

Treatment.—This is essentially the same as in other cases of neuritis. 
In cases due to ear disease the primary lesion should receive appropriate 
treatment. 


SECTION VIII. 


DISEASES OF THE BLOOD, LYMPH NODES, SPLEEN, BONES, 
AND JOINTS. 


CHAPTER 1: 
DISEASES OF THE BLOOD, 


In general, the blood in infancy and childhood, as compared with that 
of adult life, is thinner and contains a larger proportion of water; it is 
also poorer in solids and has a lower specific gravity. 

Specific Gravity—This has no constant relation to the number of 
white or red corpuscles, but varies with the amount of hemoglobin. The 
highest specific gravity is seen in the blood of the newly born. During 
the first two weeks of life it sinks rapidly to its lowest point, where it 
remains until about the end of the second year; after this time it rises 
gradually until about puberty. The average specific gravity during 
childhood is 1:050 to 1:055. 

Hemoglobin.—The percentage of hemoglobin is highest in the blood 
of the newly born, and falls rapidly during the first few days after birth. 
Throughout childhood it is considerably lower than in adult life. The 
hemoglobin is lowest between the third month and the second year; 
after the second year it gradually increases up to puberty. The usual 
range in young children, as measured by the adult standard, is between 
65 and 85 per cent, 65 per cent being a low limit in healthy children. 

Red Corpuscles.—The number of red corpuscles is highest in the 
newly born. At this time it is from 4,350,000 to 6,500,000 in each cubic 
millimetre. In infancy it is from 4,000,000 to 5,500,000; in later child- 
hood, from 4,000,000 to 4,500,000 (Hayem). In size a much greater 
variation is seen in the red cells of the newly born than in those of older 
children and adults. In the blood of the fcetus there are present nucle- 
ated red corpuscles or normoblasts (Plate XV, A). These diminish in 
number toward the end of pregnancy. They are always found in the 
blood of premature infants, but in infants born at term they are seen 
only in small numbers and disappear after a few days. In later infancy 
their presence is always pathological. 
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PLATE XV. 


Drawn by Dr. F.C. Wood. | 

A. Bioop oF AN Ereut-Montus’ Fetus. B. StwpLe ANZMIA. : \# 
C. von JAKSCH’s ANEMIA. D. Acure LympHatic LEUKEMIA. — 
1. Red cells, normal. : 7. Red cells, polychromatophilia. 

2. Red cells, normoblasts. 8. White cells, polynuclear neutrophiles, - : 

3. Red cells, megaloblasts. 9. White cells, eosinophiles. Sn 

4. Red cells, showing mitosis. 10. White cells, lymphocytes. : 

~ §. Red cells, poikilocytes. 11. White cells, myelocytes. - 

6. Red cells, granular degeneration, 12. White cells, mast cells. Se 


DISEASES OF THE BLOOD. 857 


Normal White Cells—— According to Ehrlich, the following varieties 
are found in health: 

1. Lymphocytes. These are small cells about the size of a red blood 
cell. The protoplasm is small in amount, forming merely a narrow rim 
about the nucleus; it stains with basic dyes rather more deeply than does 
the nucleus. The nucleus is relatively large, is centrally situated, and 
shows at times one or two nucleoli. The protoplasm may have a reticu- 
lar structure. These cells form in adults from 22 to 25 per cent of the 
white corpuscles, but in children they are often as high as 50 or 60 per 
cent. (PlatexXx V ,-B;10). 

2. Large mononuclear leucocytes and transitional forms. These 
cells are two or three times the size of ordinary red cells (Plate XV, D, 
10). The oval nucleus is not so centrally situated as in the lymphocytes, 
and stains feebly but rather darker than the protoplasm, which is feebly 
stained by basic dyes. The protoplasm is homogeneous and relatively 
large in amount? 

The transitional forms occasionally contain a few feebly staining neu- 
trophilic granules; their nuclei are bent or curved and stain more deeply. 

3. Polynuclear neutrophiles. ‘These are smaller than the large leu- 
cocytes (Plate XV, B and C, 8). The nucleus consists of three to four 
parts, usually connected by narrower portions, and stains darkly. The pro- 
toplasm stains with acid dyes and shows a great number of granules which 
stain only with neutral dyes. In adults these cells form about 70 per 
cent of the white cells; but in children they are less numerous, the in- 
crease in the lymphocytes being at the expense of the neutrophiles. 

4. Hosinophiles. These are about the same size as the neutrophiles 
(Plate XV, C, 9); they have deeply staining nuclei, usually divided 
into two parts. The protoplasm has many large granules that stain 
deeply with acid dyes, and often a narrow outer layer staining more 
deeply than the rest. They form from 2 to 4 per cent of the total number 
of white cells. 

5. Mast cells. They are only occasionally found, their proportion 
being about 0.5 per cent of the white cells; they are mononuclear’ or 
polynuclear cells whose granules stain only with basic dyes, not at all 
with tri-acid; often they are metachromatic (Plate XV, C, 12). 

Pathological White Cells——Of these there are two principal forms: 

1. Myelocytes. They have neutrophilic granules and a single rounded 
nucleus (Plate XV, C, 11). Ehrlich’s myelocytes differ from those of 
Cornil in that the cells as a whole are smaller, the nuclei are more cen- 
trally situated and stain more intensely. 

2. Mononuclear eosinophiles. These resemble the polynuclear eosin- 
ophiles, except for the round undivided nucleus. Pathologically, the 
leucocytes may undergo acute or chronic degeneration, with swelling and 
fragmentation, nuclear changes, hydropic degeneration, etc, 
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The number of leucocytes in the blood of the newly born, according 
to Rieder, is at birth from 14,200 to 27,400; from the second to the 
fourth day, from 8,700 to 12,400; after the fourth day, from 12,400 to 
14,800. The variations in infancy are from 9,000 to 14,000, and in later 
childhood from 6,000 to 12,000. . 


LEUCOCYTOSIS. 


By leucocytosis is meant an increase in the white corpuscles of the 
blood. This may relate to all or any of the varieties; although it is 
chiefly of the polynuclear neutrophiles, there is seen in children a greater 
tendency than in adults to an increase in the lymphocytes. 

It is customary to distinguish between physiological leucocytosis, 
such as that which follows a.full meal, exercise, cold baths, or that which 
occurs in the newly-born infant, and pathological leucocytosis which 
occurs principally in inflammatory and toxic conditions, but may be seen 
also in malignant disease and after serious hemorrhage. 

Digestive leucocytosis, that which occurs after feeding, is especially 
pronounced in children, the increase frequently amounting to 33 per 
cent of the total number of leucocytes present. Leucocytosis of the 
newly born has already been mentioned. 

Leucocytosis is present in a great variety of pathological conditions. 
In many of them its significance is not yet fully understood; further 
study of it has not fulfilled the expectations of those who had hoped 
to obtain from it exact information regarding many pathological pro- 
cesses. 

The form of leucocytosis which is chiefly important in children is the 
inflammatory. This is most marked in acute pneumonia, diphtheria, 
and in inflammations attended by the formation of pus. It is also fre- 
quently present in pertussis, scarlet fever, erysipelas, acute rheumatism, 
septic and cerebro-spinal meningitis, and in severe forms of rickets. 
Of the purulent inflammations, it is especially important in appendicitis, 
peritonitis, empyema, pyemia, septicemia, osteo-myelitis, and all acute 
abscesses. In the conditions above mentioned the increase is chiefly or 
exclusively in the polynuclear neutrophiles. 

There are other conditions, especially hereditary syphilis, scurvy, and 
certain diseases of the spleen, in which the proportion of the lympho- 
cytes may be increased; but under these circumstances the other white 
cells are generally diminished. 

The eosinophiles are principally increased in leukemia; but an in- 
crease may also be present with intestinal parasites, especially tapeworm 
(Buckler), and in some forms of chronic skin disease. As a rule, leuco- 
cytosis is absent in typhoid fever, measles, malaria, influenza, and in 
tuberculous inflammations. D’Orlandi found it wanting in twenty cases 
of gastro-enteritis in infants. 
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Leucocytosis may be regarded as the reaction of the organism to the 
toxins in the blood elaborated by the bacteria concerned in the inflam- 
mation or infection, or to the bacteria themselves. It thus depends 
upon two factors: the severity of the infection, and the amount of re- 
sistance of the individual, the latter being the more important. A 
severe infection with a high degree of resistance produces the most 
marked leucocytosis, while with very feeble resistance and the same in- 
fection the leucocytosis would be slight or possibly absent. 

The degree of leucocytosis is also influenced by the nature of the in- 
flammatory process, it being less marked in serous inflammations, more 
pronounced in suppurative processes. In inflammations it is usually 
greatest during the active stage of exudation. 

The Diagnostic Value of Leucocytosis.—The following are the prin- 
cipal diseases in which a leucocyte count may be of clinical assistance: 

Appendicitis—A marked leucocytosis may assist in distinguishing 
suppurative from catarrhal appendicitis, and usually points to the exist- 
ence of an abscess. 

Pneumonia.—A marked leucocytosis is a characteristic feature of 
this disease; the exceptions are very mild cases or very severe infection 
with little or no reaction. The increase begins shortly after the onset 
and continues during the stage of exudation, generally reaching its 
maximum shortly before the crisis, when it declines rapidly. The usual 
number of white cells in an average case of pneumonia in a young child 
is from 15,000 to 30,000, but it is not rare for the count to run up to 
40,000 or even 50,000. J have seen it over 100,000. The absence of leu- 
cocytosis In a strong child who is acutely ill is always strong presumptive 
evidence against pneumonia. A well-marked leucocytosis is of much 
value in differentiating pneumonia from typhoid fever, tuberculosis, in- 
fluenza, and bronchitis. 

Empyema.—A rapid increase in the leucocytes in the active stage of 
a pneumonia or after defervescence, in the absence of physical signs 
pointing to an extension of the pneumonic process, almost invariably 
indicates empyema. 

Typhoid Fever—tLeucocytosis is regularly absent in typhoid; its 
presence in an undoubted case indicates complications. 

Pertussis.—Leucocytosis is of considerable value in the diagnosis of 
this disease ; it is considered in that connection. 

Meningitis—As a rule, leucocytosis is present in acute simple and 
cerebro-spinal meningitis; in tuberculous meningitis it is not constant, 
and if present is generally less marked than in the other forms. 

Tuberculosis —Leucocytosis is regularly absent in unmixed tuber- 
culous infections. 

In surgical diseases the presence of leucocytosis is considered a reli- 
able guide as to the existence of acute suppuration, although not always 
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as to its degree. An increasing leucocytosis is usually an indication for 
operative interference in cases where operation is admissible. This 
applies particularly to appendicitis. 

The Prognostic Value of Leucocytosis——As the leucocyte count de- 
pends largely upon the resistance of the individual, it is generally true 
that in the diseases usually accompanied by leucocytosis a high count is 
a favourable sign. This is generally the case in pneumonia, unless the 
attack is a very mild one. On the other hand, in a severe attack a low 
count is very unfavourable. The following case may be cited in illustra- 
tion: A delicate child, twelve months old, on the eleventh day of a severe 
lobar pneumonia had 24,500 leucocytes. Two days afterward a critical 
fall in the temperature occurred and resolution followed. The same 
child two weeks later was attacked with pneumonia in the opposite lung. 
On the second day the leucocyte count was 18,000; on the fourth day, 
9,900; on the sixth day, 7,300. Death occurred during the following 
night. 

The value of the leucocyte count in diphtheria and its bearing upon 
prognosis are discussed under that disease. 


SIMPLE AN AIMIA. 


This consists in an impoverishment of the blood, especially the red 
cells, and a corresponding diminution in the specific gravity and in the 
amount of hemoglobin. It is essentially a secondary anemia, and occurs 
apart from disease of the blood-making organs. The important factors 
in its etiology are, first, an insufficient production of blood in conse- 
quence of deficient food or interference with the absorption of food, and, 
second, an increased drain or destruction of blood, as in exhausting dis- 
eases. Infancy and childhood are themselves strong predisposing causes 
of anemia, on account of the great demands made upon the blood in the 
rapid growth of the body. 

Etiology.—In certain cases anemia may be congenital, as in infants 
born of delicate or anemic parents, or where the mother during preg- 
nancy has suffered from some serious disease, such as syphilis or ne- 
phritis. Acquired anemia may come on at any period in infancy or 
childhood. The cause may be loss of blood, as in hemorrhages of the 
newly born, epistaxis, purpura, scurvy, or hemophilia. None of these 
are very common etiological factors. More frequently anemia depends 
upon a loss of albumin of the blood, as in prolonged suppuration, chronic 
nephritis, large serous effusions occurring in the course of cardiac dis- 
ease, certain forms of diarrhcea, and in malignant disease. Very fre- 
quently also it depends upon improper food, or disease of the organs of 
digestion or assimilation, as in the various forms of chronic diarrhea, 
ileo-colitis, or chronic indigestion. These cases form a group sometimes 
classed as anemia from inanition. In infancy, unhygienic surroundings, 
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bad air, and-close confinement to unhealthy apartments, are important’ 
factors in producing anemia. Ina large number of cases the anemia is 
of toxic origin. In this group may be classed not only cases in which 
anemia depends upon mineral poisons introduced into the body, such as 
mercury or chlorate of potassifim, but also the poisons of all the infec- 
tious diseases, notably diphtheria. Febrile aneemia‘is not entirely due to 
toxic causes. It depends in part, no doubt, upon interference with diges- 
tion and assimilation. Anzmia may be due to parasites in the blood, 
the most striking illustration being malarial organisms, and it may 
occasionally arise from some forms of intestinal worms. The etiology 
of the anemia accompanying certain constitutional diseases, such as 
rickets, tuberculosis, or rheumatism, is of a complex character. 

Symptoms.—One of the most striking symptoms is the pallor of the 
skinand mucous membranes, although this is by no means an infallible 
guide to the degree of anemia. Such children usually exhibit also symp- 
toms of malnutrition: their muscles are soft and flabby; they are fre- 
quently thin and poorly nourished, but occasionally have an unusual 
amount of fat. They almost invariably suffer from digestive disturb- 
ances, such as coated tongue, poor appetite, and constipated bowels.. 
‘The extremities are often cold, the pulse is rather weak and often slight- 
ly irregular. The heart-sounds are feeble, and anemic murmurs may 
be heard either over the heart or the large vessels even in infancy, and 
occasionally a venous hum may be heard in the neck. In a certain num- 
ber of cases of moderate severity there is found enlargement of the 
spleen, but rarely to the degree seen in leukeemia, or in the pseudo-leu- 
keemia of infants. Splenic anemia was once used to designate these cases ; 
but the term has now a different significance. 

Nervous symptoms are frequent. Anzmic children are fretful, irrita- 
ble, and often exhibit a degree of nervousness amounting almost to 
chorea. Others complain of headache and indefinite pains. Sleep is 
restless and disturbed, and often there is insomnia. The urine is scanty, 
frequently pale, and in many cases contains an excess of uric acid; there 
may be enuresis. Such children are easily fatigued, they frequently suf- 
fer from shortness of breath upon exercise, and occasionally have faint- 
ing attacks. They are especially prone to chronic catarrhal inflamma- 
tions of the nose, pharynx, and bronchi. Epistaxis is not an uncommon 
symptom. Leucorrhcea may be present even in girls of three or four 
years. (idema is not infrequent in infants, and is occasionally seen 
in older children. In infancy, if anemia comes on rapidly, as in the 
course of diarrhceal diseases, cerebral symptoms may be present. 

The blood.—The red cells are much reduced in number, and a slight 
or moderate leucocytosis is the rule. The reduction in the hemoglobin 
is proportionately greater than is the reduction in the number of the 


red cells. Morphologically, there is poikilocytosis; the cells are of nor- 
56 


869 DISEASES OF THE BLOOD. 


mal size or rather smaller; a few normoblasts and megalocytes may be 
found (Plate XV, B). 

Prognosis.—The course and termination of anaemia depend upon its 
cause. If this can be removed, steady improvement and recovery may be 
expected. In extreme cases death may take place, but rarely from the 
anemia, usually from some complicating disease. 

In making a prognosis there must be considered not only the general 
symptoms and the cause of the anemia, but also the condition of the 
digestive organs and the state of the blood. If there is only a moderate 
reduction in the hemoglobin and in the number of the red cells, with 
slight changes in their form and with no increase in the leucocytes, the 
prognosis is good. If the hemoglobin is reduced below 30 per cent, 
if the number of red cells is less than half the normal, and marked 
changes in form are present, with or without great increase in the 
actual number of leucocytes, the prognosis is unfavourable. 

The treatment of all the forms of anzmia will be considered together 
at the close of the chapter. 


CHLOROSIS. 


Chlorosis is a primary or essential anemia which usually occurs in 
young girls about the time of puberty. It is characterized by a peculiar 
greenish-yellow tint of the skin, and is not accompanied by emaciation. 
The changes in the blood consist in a very great reduction in the hemo- 
globin without a corresponding diminution in the red corpuscles. 

Etiology.—The exact cause of chlorosis is not yet understood. The 
disease rarely occurs in males; it is usually seen in girls between the 
fourteenth and seventeenth years, and more often in blondes than 
in brunettes. Heredity appears to be a factor in some cases. Other 
causes are occupations deleterious to health, such as employment 
in factories or confinement in ill-ventilated rooms; insufficient food or 
clothing; psychical disturbances, like grief, care, or fright; excessive 
mental or physical strain; and disorders of menstruation—although the 
latter are perhaps more frequently a result than a cause of the disease. 
Virchow first called attention to the fact that chlorosis might depend 
upon a congenital narrowing of the aorta, sometimes associated with a 
small heart. It is difficult to reconcile this etiology with the rapid recov- 
ery under appropriate treatment which is seen in most of the cases. 
Andrew Clark has advanced the view that the chief cause of chlorosis 
is constipation and the resulting absorption of toxic materials from the 
intestine. 

Lesions.—Chlorosis is rarely fatal. In the few fatal cases the lesions 
noted have been dilatation of the right heart with hypertrophy of the left 
ventricle, a small aorta, small uterus and ovaries, and occasionally round 
ulcer of the stomach. Under the microscope there may be found a very 
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marked degree of fatty degeneration of the heart muscle, and sometimes 
of the inner coat of the blood-vessels. 

Symptoms.—The general symptoms of chlorosis are-very much like 
those of simple anemia. There are observed shortness of breath upon 
exercise, palpitation, syncope, attacks of vertigo, disturbances of diges- 
tion, amenorrhea, and almost invariably constipation. The appetite is 
capricious, it being a peculiarity of these patients to crave all sorts of 
indigestible articles. Instead of the usual pallor of anzmia, the skin 
has a yellowish-green tint, from which the term “ green-sickness ” has 
arisen. Occasionally patches of pigmentation are seen. Anemic car- 
diac murmurs may be heard in various situations, most frequently a 
systolic murmur at the base of the heart, and usually loudest over the 
pulmonic area. There may be a venous hum in the neck. In some 
marked cases there-is evidence of slight cardiac dilatation, especially 
of the right heart, and there may be hypertrophy of the left ventricle. 
The pulse is weak and soft, cedema of the feet is frequent, and some- 
times there is slight albuminuria. In some cases there is fever. Nery- 
ous disturbances, such as vague, indefinite pains, attacks of migraine, 
supra-orbital neuralgia, various hysterical manifestations, and chorea, 
are common. Ulcer of the stomach is sometimes seen as a complication. 

The blood.—The specific gravity is reduced in proportion to the loss 
of hemoglobin. The characteristic feature of chlorosis is a loss of hemo- 
globin which is out of proportion to the reduction in the red cells. The 
hemoglobin in an ordinary case is frequently as low as 35 or 40 per cent, 
while the red cells may be 3,500,000 to 4,000,000, or even higher. 

Morphologically the cells are pale with a wide central clear area. 
Poikilocytosis may be present, but is not marked; rarely normoblasts 
may be found. The presence of megalocytes is disputed. The leuco- 
cytes are usually unchanged in number and proportion, but the lympho- 
cytes may be relatively increased. 

Prognosis.—The course of the disease is essentially a chronic one, 
often lasting for a year. Relapses are quite frequent. Except when de- 
pendent upon congenital malformations of the heart and blood-vessels, 
these cases regularly recover when proper treatment can be carried out. 
A small number prove fatal by the development of tuberculosis or the 
occurrence of gastric ulcer. 

Diagnosis.—The diagnosis is in most cases easily made from the eti- 
ology, the functional derangement of the heart, the colour of the skin, 
and a positive diagnosis always by an examination of the blood. 


PSEUDO-LEUKAIMIC ANAIMIA OF INFANCY. 
This form of anemia was first described by Von Jaksch in 1889, and 
is by him believed to be peculiar to infants and young children. It is 
characterized by marked leucocytosis, marked reduction in the number 
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of red cells and in the hemoglobin, a great enlargement of the spleen, 
and sometimes a moderate enlargement of the liver and the lymphatic 
glands. This disease is not to be confounded with the pseudo-leukemia 
of adults, or Hodgkin’s disease, which is purely a disease of the lym- 
phatic glands with secondary anemia, but without any leucocytosis. 

The existence of pseudo-leukemic anemia as a distinct disease is 
denied by several authorities on diseases of the blood, who maintain that 
all such cases are to be classed as secondary anemia, pernicious anemia, 
or leukaemia. 

Etiology.—Of the cases thus far recorded the majority have been 
between the ages of seven and twelve months. Of twenty cases col- 
lected by Monti and Berggriin, sixteen showed evidences of rickets and 
one was syphilitic. The exact cause of the disease is still unknown, and 
its essential nature is a matter of some doubt. Monti believes that it 
may develop from the more severe cases of anemia which are accompa- 
nied by leucocytosis, as he has observed this condition before the devel- 
opment of pseudo-leukeemia and during its subsidence. i 

Lesions.—The most characteristic change is found in the spleen, 
which is very much enlarged, often forming an abdominal tumour of con- 
siderable size. It is firm, hard, and there may be evidences of perisple- 
nitis. The microscope shows a simple hyperplasia. Enlargement of 
the liver is less constant, it being normal in more than half the cases. 
There is no relation between the size of the spleen and that of the liver. 
The hepatic cells are unchanged. Enlargement of the lymph glands has 
been noted in about half the reported cases, the swelling affecting the 
cervical, axillary, or inguinal glands; but it is rarely great. Changes in 
the bone-marrow have been described by Luzet, these being usually most 
marked about the epiphyses. 

Symptoms.—The blood.—The number of reported cases is as yet too 
small to make positive statements possible upon all points. The main 
features noted thus far are the following (Plate XV, C): 

The specific gravity is lowered, the usual range being between 1-035 
and 1-044. The reduction of the hemoglobin is very great; in many of 
the cases it has been as low as 30 per cent, and in a few below 25 per 
cent. 

The red cells are always diminished ; in 6 of 20 cases they were below 
1,600,000 (Monti and Berggriin). There is also great inequality in their 
size and shape. Nucleated red cells are found in considerable numbers ; 
as a rule, these are chiefly normoblasts, but when the anemia becomes 
more severe, it is usually the megaloblasts that predominate. The leu- 
cocytes vary from 20,000 to 50,000. They may show an increase in the 
mononuclear or in the polynuclear forms. The eosinophiles are usually 
increased, but not to the extent to suggest leukemia. All varieties of 
cell degeneration are found. 
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The general symptoms of the disease develop slowly and with the 
usual signs of anemia. In some cases the infants continue to be plump 
and well nourished. Pallor is usually very marked. Enlargement of the 
spleen is so great that it can hardly be overlooked if the abdomen is ex- 
amined. The glandular enlargements are not marked, and in many cases 
are wanting altogether. 

The course of the disease is essentially chronic. Cases have been seen 
in which pseudo-leukemia developed from an ordinary severe simple 
anemia in the course of a few weeks. The symptoms and blood changes 
generally come on slowly in the course of weeks or months, and some- 
times remain nearly stationary for as long a period as several months, and 
then slowly improve. In other cases they grow gradually worse. In 
the cases going on to recovery, there is noticed improvement in the gen- 
eral symptoms coincident with a diminution in the size of the spleen, a 
reduction in the number of leucocytes, an increase in the red cells, the 
hemoglobin, and the specific gravity, and a gradual disappearance of the 
nucleated red cells. 

Prognosis.—In Monti’s list of twenty cases four proved fatal; one 
recovered, in which the proportion of leucocytes to the red cells had 
been 1 to 12. The prognosis should be guarded, for, although improve- 
ment may take place, many patients die from intercurrent disease. 


PERNICIOUS ANAIMIA. 


This is the most severe form of anemia known. Its cause and essen- 
tial nature are as yet very imperfectly understood. It is characterized by 
quite uniform blood changes and by the general symptoms of a very 
marked anemia, and it tends to go on from bad to worse, terminating 
fatally in the great proportion of cases. 

Etiology. Pernicious anemia is a rare disease in childhood, and es- 
pecially rare in infancy. In the cases which have been observed in early 
life the following etiological factors have been noted: It has been associ- 
ated with hereditary syphilis and with severe rickets, especially when ac- 
companied by a marked enlargement of the spleen. It has followed 
other diseases, especially grave disturbances of nutrition. Sometimes 
simple anemia, when severe and of long standing, has gradually de- 
veloped into the pernicious type. In a few instances parasites, partic- 
ularly tapeworms, have been the cause. Pernicious anemia has in 
some instances occurred in patients where no cause whatever could be 
assigned. 

Many theories have been advanced in explanation of pernicious ane- 
mia. The one which at present appears to have most in its favour is that 
the disease consists in a great destruction of the red blood-cells, particu- 
larly in the liver, and that this is brought about through the agency of 
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some poison or poisons taken up from the intestine by the portal circula- 
tion. This has been advanced by Hunter and others in explanation of 
the peculiar deposit of iron found in the hepatic cells. 

Lesions.—There is found a very high grade of anemia in all the in- 
ternal organs, fatty degeneration of the heart and blood-vessels, and 
sometimes also of the liver and kidneys, with numerous capillary hemor- 
rhages in the various organs. The most characteristic post-mortem 
change, however, according to Hunter, consists in the deposit of iron in 
the hepatic cells. Its distribution is peculiar and unlike that seen in 
any other disease. 

Symptoms.—The Blood.—The specific gravity of the blood in perni- 
cious anemia is constantly and considerably reduced, and its coagulability 
is feeble. The hemoglobin is always reduced, usually it is as low as from 
20 to 30 per cent. The red cells are always much diminished in number 
and generally to a degree greater than the reduction in the hemoglobin. 
Their number is seldom greater than 2,000,000, and frequently less than 
1,000,000. Megalocytes are present, often in great numbers, and a pre- 
ponderance of them is regarded essential to the diagnosis. Microcytes 
are rare. It is characteristic of pernicious anemia that owing to the 
relatively high hemoglobin the red cells stain well, usually deeper than 
in normal blood. A striking feature of these cases is the presence of 
extreme poikilocytosis. Nucleated red cells are also present, megalo- 
blasts in greater numbers than normoblasts. The red cells do not col- 
lect to form rouleaux. 

The total number of leucocytes is markedly diminished, but the lym- 
phocytes may be relatively increased. An occasional myelocyte may be 
found. 

The general symptoms are those of a most intense anemia. There 
is marked pallor of the skin and mucous membranes, with great weak- 
ness and prostration. Various anemic heart murmurs are heard. There 
is dyspnoea, and usually the urine is scanty and of low specific gravity. 
There may or may not be emaciation. The late symptoms are hemor- 
rhages from the nose and other mucous membranes, subcutaneous ecchy- 
moses with dropsy of the feet and ankles, and sometimes of the large 
serous cavities of the body, but without albuminuria. In many cases 
fever is present. This may be so high as to lead to the suspicion of some 
acute infectious process. 

The course of the disease is, as a rule, more rapid than in adults, the 
duration being in most cases several months; it is marked by periods of 
exacerbation and remission. During the exacerbations all the symptoms 
are intensified, and as a rule some fever is present. During the remis- 
sions marked improvement may take place in all the symptoms and an 
increase in the hemoglobin and red cells occur. In general, the progress 
of the disease is downward and sometimes the loss is very rapid. The 


TREATMENT OF ANAIMIA. 867 


only exceptions are the cases in which the disease depends upon some 
intestinal parasite, where improvement and even recovery may occur. 

Treatment of the Different Forms of Anemia.—In secondary anemia 
the thing of the first importance is to discover and treat the primary 
condition upon which the anemia depends. In infancy, special atten- 
tion should be given to diet and hygiene, particularly with reference to 
an abundant supply of fresh air. The whole manner of life of these pa- 
tients must be carefully studied and managed according to the direc- 
tions laid down in the chapter upon Malnutrition, with which condition, 
especially in infancy, a very large number of these cases are associated. 
The general treatment referred to is often more important than the 
administration of the preparations of iron, which, however, should never 
be omitted. 

The preparations of iron available for infants are the albuminate, 
pepto-manganate, ovoferrin, hemaboloids, bitter wine, sweet wine, 
saccharated carbonate, malate, and citrate. The dose should be regu- 
lated according to the age of the child. Older children may take 
the same preparations as adults, especially reduced iron and Blaud’s 
pills. Much benefit is seen from combining arsenic with iron, or from 
alternating the two. Arsenic should be used in conjunction with iron 
when there is enlargement of the spleen or lymphatic glands. In addi- 
tion to these remedies, cod-liver oil should be given if the condition of 
the digestive organs will permit. 

In chlorosis more decided results are seen from the use of iron than 
in any other form of anemia. Blaud’s pills are here the favourite 
method of administration, and are advantageously combined with small 
doses of nux vomica and aloin to overcome the tendency to constipation. 
Arsenic is useful in these cases also. Great benefit in chlorosis results 
from change of air and change of scene, thus removing the patient from 
all sources of nervous excitement or disturbance. The general condition, 
diet, and habits of life should also receive careful attention, particularly 
the condition of the bowels. 

Oxygen is a valuable adjuvant in the treatment of all anzemias not 
yielding to iron alone. It is important that the administration of iron 
should be continued for several months after the disappearance of all 
symptoms, on account of the tendency to relapse. 

In the pseudo-leukemic anemia of infants, arsenic is decidedly the 
most valuable drug, but should be given in combination with iron. 
Fowler’s solution is the best preparation for infants; the dose should 
rarely be more than one drop, which should be repeated four or five times 
daily after feeding, and continued for a long time. The general treat- 
ment of these patients is the same as in cases of simple anemia. When 
rickets is present cod-liver oil and phosphorus should be added. 

In pernicious anemia, arsenic offers a much better prospect of im- 
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provement than iron. Beginning with small doses, the amount should 
be gradually increased up to the point of tolerance, very much as in cases 
of chorea. 

In every case of anemia the most careful attention should be given to 
the general condition, particularly guarding against exposure to cold and 
dampness. The feeble circulation of these patients renders them pecul- 
iarly susceptible. Caution should also be given against much muscular 
exercise. With a severe grade of anemia very active exercise should be 
prohibited, and many of these patients do best when complete rest in 
bed, either for the entire time or for a considerable part of each day, is 
insisted upon. This applies to children of all ages. 


LEUK 4AMIA. 


This is a disease in which the essential feature is a great increase in 
the number of leucocytes, with a moderate reduction in the number of 
red corpuscles, and the presence in the blood of cellular forms not found 
in health. 

Etiology.—Leukemia is a rare disease in childhood, but has been seen 
even in early infancy. Its greater frequency in males holds good even in 
childhood. In a small number of cases heredity seems of some impor- 
tance as an etiological factor. Leukaemia may follow syphilis, rickets, 
malaria, or even simple anemia, or it may occur as a primary disease in 
children previously healthy. In the great majority of cases the cause is 
unknown. 

Lesions.—The essential lesions of leukeemia are found in the spleen, 
the lymphatic glands, and the bone-marrow. In rare cases the most im- 
portant changes are in the lymphatic glands, giving rise to the lym- 
phatic form of leukemia. In such cases the changes in the spleen or 
marrow may be slight or absent. Changes in the spleen and marrow are, 
however, usually associated, giving rise to what is known as the spleno- 
myelogenous form of the disease, which is the most frequent variety. 
The spleen is usually enormously enlarged, sometimes filling half the 
abdominal cavity. In the early stage it is soft, vascular, and of a dark- 
red colour; in the late stages-it is firm and hard, and usually deeply 
fissured at its margin. There may be perisplenitis. On section, light- 
gray patches of lymphoid tissue may be seen scattered throughout the 
organ, and in some instances there may be wedge-shaped infarctions. 
The microscope shows thickening of the trabeculae and deposits of lym- 
phoid tissue, especially about the arteries. In the lymphatic form any 
of the external glands of the body may be affected, the cervical, axil- 
lary, and the inguinal, or the mesenteric, tracheo-bronchial, the tonsils, 
and even the lymph nodules of the tongue, pharynx, and intestines. The 
changes in the glands are generally those of a simple hyperplasia. The 
liver is enlarged in very many of the cases, chiefly from an infiltration 
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with lymphoid tissue, which may be diffuse or may occur in patches. 
Less frequently similar lymphoid masses are seen in other organs. 

Symptoms.—The blood (Plate XV, D).—The colour ‘is lighter than 
normal and its coagulability usually diminished. Generally the red 
cells are much reduced in nunfber, although not to the extent seen in 
pernicious anemia. The most important feature is the great increase 
in the leucocytes, which vary in form according as the type is spleno- 
myelogenous or lymphatic. The red cells are usually of normal size and 
a moderate number of normoblasts is found; the hemoglobin is dimin-— 
ished. 

In the spleno-myelogenous form the white cells may be from 100,000 
to 500,000, but, especially under the influence of arsenic, a marked tem- 
porary diminution may occur, so that their number may be scarcely above 
the normal; both Ehrlich’s and Cornil’s myelocytes are present, and the 
presence of a large number of these is pathognomonic. The number of 
polynuclear neutrephiles is greatly increased, although their proportion 
is diminished. The eosinophiles are very much increased in number, 
mononuclear forms being present. The number of lymphocytes is in- 
creased, but they vary according to the type and stage of the disease ; 
this is true also. of the large mononuclear leucocytes. Mast cells are 
much increased in number, this being the most reliable diagnostic sign. 

In the lymphatic form the lymphocytes alone are increased, so that 
the other white cells are relatively diminished. The increase is usually 
in the small lymphocytes which form from 80 to 90 per cent of the leuco- 
cytes present. Myelocytes and mast cells are either present in small 
numbers or absent altogether. 

The other symptoms of leukemia in children resemble those in 
adults, with the difference that, as a rule, the progress of the disease is 
much more rapid in early life. In most of the cases the early symptoms 
are latent. A sudden and alarming hemorrhage is sometimes the first 
thing to call attention to the serious condition. In other cases there are 
only the symptoms of general weakness and anemia. Sometimes the 
splenic tumour or the enlargement of the lymphatic glands is first no- 
ticed. In the early part of the disease, the usual symptoms of anemia 
are present—digestive disturbances, shortness of breath, weak and rapid - 
pulse. Hemorrhages may occur as an early or late symptom; they are 
most frequently from the nose, but severe hemorrhages may occur from 
the stomach, the mouth, the intestines, or there may be ecchymoses.upon 
the skin. The enlargement of the spleen may be sufficiently marked to 
form an abdominal tumour, so as to attract the attention even of the 
parents. The swelling of the liver is not so great. The lymphatic glands 
are enlarged only to a moderate degree, and in many cases this symptom 
is absent altogether. They are painless, movable, and usually several 
groups are affected. 
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The late symptoms are dropsy of the feet or general anasarca, hemor- 
rhages, diarrhoea, headaches, general weakness, and attacks of fainting. 
Fever is quite constant in the late stages of the disease, and the tem- 
perature may be from 101° to 103° F. The urine may contain albumin 
and casts. Vision is sometimes disturbed by the formation of leukemic 
plaques in the retina. It is rare that there are any symptoms referable 
to the bones, although expansion and tenderness of the flat bones have 
been observed. 

Course and Prognosis.—The course of leukemia is chronic, and in 
most cases slowly progressive, but not always so. The prognosis is very 
bad, the great proportion of the cases in children proving fatal within a 
year from the first symptoms, in infancy sometimes in two or three 
months. There has been described by Epstein and others an acute form 
of the disease, proving fatal in a few weeks. The usual causes of death 
are exhaustion, hemorrhages, and broncho-pneumonia. 

Diagnosis.—This, in children, has to be made chiefly from simple 
anemia with leucocytosis, and pseudo-leukemic anemia. Without a 
blood examination this is impossible. The chief reliance is to be placed 
upon the enormous increase in the leucocytes, and especially upon the 
presence of numerous mast cells and myelocytes. 

Treatment.—The general treatment of leukeemia should be the same 
as that of anemia. Of the drugs now in use, arsenic has altogether the 
most testimony in its favour. It must be given in large doses and for a 
long period. Next to this in value come iron and cod-liver oil. Leu- 
keemia, however, is in most instances very little influenced by treatment. 
The reported cures must. be taken with some allowance, for most of these 
were published before the time when leukemia was sharply differentiated 
from simple anemia with leucocytosis and from the pseudo-leukemic 
anemia of infancy. 

HAMOPHILIA. 

Hemophilia is an hereditary disease, in which there is a tendency to 
profuse or even uncontrollable bleeding from slight wounds, or some- 
times even spontaneously. In many cases there is associated an inflam- 
mation of the joints. Persons so affected are known as “ bleeders.” 

Etiology.—The hereditary tendency of the disease is very strongly 
marked, and it has often been traced through seven or eight generations. 
Males are much more frequently affected than females, the proportion 
being about twelve to one. In the matter of inheritance, the disease is 
most often transmitted through the mother, who may, however, herself 
escape. Patients suffering from hemophilia have nothing else about 
them that is abnormal. The exact nature of the disease is unknown. 
It has no connection with either purpura or scurvy. Although generally 
classed among the diseases of the blood, it has not been established that 
there are any constant changes either in the blood or in the blood-vessels: 
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Symptoms.—The first manifestations of hemophilia are not often 
seen before the second year. The hemorrhages of the newly born have 
no relation to this condition. The discovery of the disease is generally 
quite accidental. The first hemorrhage may be traumatic or spontane- 
ous. In traumatic hemorrhages there may be very severe bleeding after 
so slight a wound as the drawing of a tooth; sometimes a large hema- 
toma forms between the muscles as the result of a moderate contusion. 

The following is the relative frequency of spontaneous hemorrhages 
in 334 cases collected by Grandidier: bleeding from the nose in 169, 
mouth in 43, intestines in 36, stomach in 15, urethra in 16, lungs in 17. 
There may be hemorrhage from the skin or from any mucous membrane 
of the body. The attacks of spontaneous hemorrhage are often periodi- 
cal, and may be accompanied by arthritic symptoms resembling rheuma- 
tism. The severity of the hemorrhages varies much in the different 
cases. From a slight wound a patient may bleed until he is exsangui- 
nated, and evenuntil death occurs. Such a result from the first haemor- 
rhage, however, is rare. In some cases the disposition to bleed is out- 
grown in later life. Grandidier states that, of 152 boys, over one half 
died before reaching the seventh year. It is striking that when the dis- 
ease affects females there is no tendency to excessive bleeding at men- 
struation or parturition. 

Treatment.—The indications at the time of bleeding are, to arrest 
the hemorrhage by the use of the ordinary surgical means—compres- 
sion, styptics, etc. (For epistaxis, see page 488). Little benefit is to be 
expected from drugs. In convalescence after attacks of hemorrhage, 
iron and general tonics should be given. In all patients who are bleed- 
ers everything which might by any means excite hemorrhage should be 
avoided. Marriage should be discouraged in girls who inherit the 
disease. 


PURPURA. 


The term purpura is used to designate a condition in which there is 
a tendency to spontaneous hemorrhages beneath the skin, from the vari- 
ous mucous membranes, and in some cases into the internal organs. 
The term purpura simplex is applied to those cases in which the hemor- 
rhages are limited to the skin; purpura hemorrhagica to those in which 
there is in addition bleeding from the mucous membranes or visceral 
hemorrhages. It is impossible to draw a line sharply between these two 
classes of cases, as the chief difference between them seems to be one of 
degree. Purpura is sometimes known as morbus maculosus or as Werl- 
hof’s disease. 

Symptomatic Purpura.—This occurs in quite a variety of conditions, 
the hemorrhages generally being limited to the skin, but not always so. 
These cases may be grouped in the following classes: 
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1. Infectious—This form of purpura is very constantly seen in ma- 
lignant endocarditis, in the hemorrhagic forms of the various eruptive 
fevers—measles, scarlet fever, variola, vaccinia, and typhus—also in 
epidemic meningitis and occasionally in diphtheria, pyeemia, and septicee- 
mia. The occurrence of hemorrhages in these cases appears to depend 
upon an altered condition of the blood, which is a direct result of the in- 
fection, and it is a bad prognostic sign. 

2. Cachectic._—Purpura occurs late in the course of many protracted 
and exhausting diseases, especially in infancy. It is most frequently met 
with in broncho-pneumonia, empyema, tuberculosis, ileo-colitis, in both 
the tuberculous and the simple forms of meningitis, and in malignant 
disease. It also occurs from apparently similar causes in several of the 
diseases of the blood, particularly in leukemia and pernicious anemia. 
In most cases of cachectic purpura the hemorrhagic spots are small, not 
very abundant, and occur either upon the abdomen or the lower extrem- 
ities. This form is quite common in hospital practice, and is almost 
invariably indicative of a fatal result. In cachectic purpura the hem- 
orrhages are usually limited to the skin. The condition is undoubtedly 
dependent upon a deterioration in the blood, possibly also upon the 
condition of the minute blood-vessels. 

3. Toxic.—Certain drugs, such as phosphorus, quinine, potassium 
chlorate and sometimes others, may in rare cases produce hemorrhages 
when long continued or in large doses. The hemorrhage of jaundice 
may also be considered in this group. 

4, Mechanical hemorrhages, such as those occurring in pertussis or 
epilepsy, are sometimes classed with purpura. In convalescence from 
protracted illness there are sometimes seen, when patients first stand or 
walk, purpuric spots on the lower extremities. They may occur after 
confinement of a limb in bandages or splints. In both these cases the 
cause is partly mechanical and partly due to the weakened condition of 
the blood-vessels. 

5. Neurotic.—These cases are occasionally seen in diseases of the 
spinal cord and sometimes in hysteria in young adults, but very rarely 
in children. 

Primary Purpura.—This occurs in children of all ages, being not un- 
common in infancy. Hemorrhages of the newly born have not gener- 
ally been included in this class, although there are some reasons why they 
might well be. The age at which primary purpura is most frequently 
seen is from two to ten years. The sexes are about equally affected; 
of Steffen’s 56 cases, 27 were males and 29 females. The disease may 
occur in children who are cachectic, rachitic, or anemic, and in those 
whose surroundings are poor, but it has not, like scurvy, any close rela- 
tion to diet. It may follow any acute disease, being associated most fre- 
quently with derangements of the stomach and bowels. Quite frequently 
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the disease develops abruptly, without any assignable cause, in children 
previously healthy. 

Lesions.—The external hemorrhages may occur upon any part of the 
body. There are smaller or larger ecchymoses or an infiltration of the 
tissues with blood, which entero gradual absorption with the usual 
changes. With the Pees various forms of inflammation of the 
skin may be associated, especially erythema and urticaria, with some- 
times more or less cedema. Hemorrhages from the mucous membranes 
are more frequent, because of the feebler resistance of the tissues. 
There are seen ecchymoses upon the visible mucous membranes which 
resemble those upon the skin. At autopsy they are occasionally seen 
in the trachea or bronchi, but more often in the digestive tract. In 
the colon, and occasionally in the small intestine, ulcers may be found; 
but they are rarely if ever seen in the stomach. They may be super- 
ficial or deep, and have even been known to cause perforation. 

Intracranial” hemorrhages are rare, and are usually meningeal. 
These may be sufficient,to cause severe symptoms. In 1893 a case 
occurred in the New York Infant Asylum in an infant six months old, 
with an extensive meningeal hemorrhage covering a large part of the 
brain. In Steffen’s paper several such cases are mentioned. 

Pulmonary hemorrhages are not frequent. Ecchymoses are found 
beneath the pericardium; but endocarditis and pericarditis are extreme- 
ly rare, probably occurring only in the rheumatic cases. The spleen is 
occasionally enlarged, but by no means uniformly so, and it may be the 
seat of hemorrhages. 

While hematuria is one of the most frequent of the visceral hemor- 
rhages, severe nephritis is rare. Acute degeneration of the renal epithe- 
lium of the tubes is quite common. There may be punctiform hemor- 
rhages, and occasionally larger ones beneath the capsule or in the mu- 
cous membrane of the pelvis of the kidney. The suprarenal capsules 
may be the seat of extensive and even fatal hemorrhage. There may 
be effusions of a sero-sanguineous fluid into any of the large serous 
cavities, most frequently into the peritoneum. The articular lesions 
of purpura may be of a rheumatic character, with which purpura occurs 
as a complication; or there may be hemorrhages into the tissues about 
the joint, or even into the joint itself—usually the knee or elbow. 

Thus far no constant or essential changes have been demonstrated in 
the blood, other than those which are due to hemorrhages—viz., a mod- 
erate reduction in the hemoglobin and the red corpuscles, with occa- 
sional irregularities in size and the appearance of nucleated red cells. In 
the most severe cases there is a moderate degree of leucocytosis. 

Pathology—Why it is that under certain circumstances the blood- 
vessels will not hold their contents, it is difficult to understand. There 
have been described by Cassel, Riehl, Wilson, and others, changes in the 
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small blood-vessels, usually a form of endarteritis, but it is not 
necessary to assume a lesion in the blood-vessels, since we know that 
diseased blood may pass through even normal vessels. Henoch has 
suggested the vaso-motor origin of purpura, in which there is first a 
paralytic distention of the small vessels, followed by stasis, hemorrhage, 
or oedema. In certain forms, as in malignant endocarditis, it is well 
established that the cause is an infectious thrombosis. Although the 
bacteriological examinations made thus far in purpura are not numerous 
enough to settle the question positively, there is little doubt that infec- 
tion is the essential factor in some forms of the disease, particularly in 
the cases characterized by sudden onset, high temperature, and cerebral 
symptoms, and which run a rapidly fatal course. At the present time the 
exact pathology of purpura is unknown. There are, no doubt, now in- 
cluded under this term, several diseases quite distinct from one another. 
The clinical types—a1. The ordinary form.—In the mild cases the 
hemorrhage is confined to the skin (purpura simplex), or it is accom- 
panied by slight bleeding from the mucous membranes. There is usually 
some general indisposition of an indefinite character for a day or two be- 
fore the purpuric spots are noticed; most frequently a disturbance of 
digestion with vomiting, diarrhcea, and sometimes slight fever. The 
hemorrhages appear as small petechiew, varying in size from a pin’s 
head to a pea; usually first upon the lower extremities. There may be 
only a few widely scattered spots or the. body may be covered. The col- 
our is first a bright red, then purple, gradually fading in the course of a 
few days. New spots come as the old ones disappear, so that the amount 
of eruption may not diminish. They do not disappear upon pressure. 
The course of these cases is generally favourable, recovery taking 
place in from one to four weeks under the influence of general tonic 
treatment. Relapses are, however, very frequent, and such attacks may 
come at intervals of a few weeks or months for a considerable period. 
One must be guarded in giving an absolutely favourable prognosis even 
in cases of such severity, for it occasionally happens that in a patient, 
who for several days has had symptoms of mild purpura, there suddenly 
develop those of the most severe type with a rapidly fatal termination. 
2. The severe form.—Such cases are characterized by hemorrhages 
from the mucous membranes (purpura hemorrhagica) from the outset. 
These may even appear before the spots upon the skin. In severe attacks 
the petechial spots are more likely to appear suddenly, and large ecchy- 
moses, varying in size from a pea to the palm of the hand, are more fre- 
quent. There may be bleeding from the nose, gums, mouth, or pharynx, 
and ecchymoses may be seen upon these mucous membranes, also upon 
the conjunctive. Vomiting of blood and bloody discharges from the 
bowels are quite frequent symptoms. The urine may contain enough 
blood to give it a bright-red colour, Less frequently there are seen hem- 
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orrhages of the retina or choroid and from the female genitals. In one 
of my own cases there was almost continuous bleeding from one ear. Cu- 
taneous ecchymoses are increased by slight injuries, such as the pressure 
from a bandage or from scratching. Epistaxis may be copious enough to 
necessitate plugging of the nares. The amount of blood vomited is not 
often large; its source may be the stomach, the mouth, or the pharynx. 
The blood in the stools is usually dark coloured, but there may be some 
bright-red blood even when there are no ulcers present. In one of my 
cases so much blood was lost by the bowels as to produce the symptoms of 
a very marked cerebral anemia. In certain cases the gastro-intestinal 
symptoms are very prominent, and there may be slight icterus. The dis- 
charge of blood from the stomach or intestine may be accompanied by 
very severe attacks of colic and tenesmus. In some of these cases there 
are pains and slight swelling of the joints. Renal symptoms are generally 
present. These attacks of pain with purpura and the discharge of blood, 
may come on paroxysmally every few days for a period of several weeks. 
They have been ascribed to thrombosis of the intestinal vessels. This is 
sometimes known as “ Henoch’s purpura.” 

Constitutional symptoms are present in most of the severe cases. 
There is usually fever, from 101° to 103° F., and sufficient prostration to 
keep the patient in bed. If the amount of blood lost is large, there are 
the usual symptoms of severe anemia. The loss of blood may be suffi- 
cient to cause death, particularly in infants. Cerebral symptoms may 
depend upon anemia or upon meningeal hemorrhage. They are not 
frequent in this form of the disease. Cidema, especially of the face 
and feet, may exist without albuminuria, and albuminuria may be pres- 
sent in cases in which there is no renal hemorrhage. 

In some of the cases beginning with severe general symptoms, and 
occasionally when the onset is mild, the patients after a few days pass 
into a typhoid condition with low delirium, great prostration, weak and 
irregular pulse, dry, cracked tongue, and high temperature. Such cases 
are almost always fatal. They are not to be confounded with ordinary 
typhoid fever complicated by purpura. 

The course varies much in the different cases. It lasts from one to 
six weeks, the symptoms slowly subsiding, but often showing a strong 
tendency to recurrence. The prognosis depends upon the age of the 
patient, the extent of the hemorrhage, and the presence or absence of 
septic symptoms. 

3. The hyper-acute form (purpura fulminans).—This is a rare form, 
especially in young children. Its development is usually sudden with a 
chill, vomiting, marked prostration, and high temperature. The pur- 
puric spots come out with great rapidity, and in the course of a few 
hours or a day they may be very extensive. In addition to the ordinary 
subcutaneous hemorrhages, bloody vesicles may form upon the skin. In 
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many cases the hemorrhages are limited to the skin, the mucous mem- 
branes and the viscera escaping altogether. There is no tendency to 
gangrene. Cerebral symptoms are invariably present and usually promi- 
nent; there may be delirium, dulness, stupor, and finally coma. 'The 
spleen is apt to be enlarged. The urine is nearly always albuminous. 
This form of purpura has all the characteristics of a general infectious 
disease, and it is almost invariably fatal. 

4. The gangrenous form.—Sloughing is not common in purpura, but 
it is most often seen in the mucous membranes. Osler refers to two 
cases affecting the uvula. I once saw a slough which caused perforation 
of the soft palate. Wickham Legg reports a case with gangrene of the 
prepuce. Gangrene of the skin is even less frequent, although cases 
have been reported even in young children. Charron’s case was only three 
years old, and several others in children are collected in Gimard’s mono- 
graph upon this subject. The gangrene may involve the skin only, or 
the subcutaneous tissues and even the muscles. It has been seen upon 
the upper and lower extremities and even upon the face, and may extend 
over quite a large surface. In some of the milder forms of purpura, gan- 
grene results from some slight injury, such as a blow, the pressure from 
a bandage, or in the nose, from the pressure of a tampon. ‘These cases 
are almost invariably fatal. Those in which the sloughing is confined to 
. small areas of the mucous membrane of the mouth often recover. 

5. The rheumatic form.—The term “ rheumatic purpura” (peliosis 
rheumatica) is applied to cases, not so common in children as in older 
patients, in which subcutaneous, hemorrhages, and sometimes bleeding 
from the mucous membranes, are associated with painful joint swell- 
ings. These are to be regarded as cases of rheumatism complicated by 
purpura. The joints most frequently affected are the knee and the 
ankle. The arthritic symptoms are usually less severe than in attacks 
of acute rheumatism. There may be present erythema exudativum or 
erythema nodosum or urticaria. Usually there are throat symptoms 
and fever, and frequently cedema of the face and eyelids with albumi- 
nuria. ‘The spleen may be enlarged. The usual duration is from one 
to three weeks, and although relapses may occur, the cases usually 
recover. : 

Joint symptoms, particularly articular pains, are not infrequent in 
the course of milder attacks of purpura without the febrile symptoms 
mentioned. In severe cases extravasations of blood have been reported 
as occurring in the tissues about the joints, and even in the joints them- 
selves, these being cases of true arthritic purpura. It is probable that, 
in the past, some cases of scurvy have been included in this group. 

Diagnosis.—The rapid acute cases may be confounded with the hem- 
orrhagic forms of the various eruptive fevers. The ordinary subacute or 
passive forms are chiefly to be differentiated from scurvy. The diagnosis 
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is not difficult and the mistake need not be made if the essential features 
of scurvy are borne in mind—its dietetic cause, bleeding gums, hyperees- 
thesia, and deep rather than subcutaneous hemorrhages which are usu- 
ally near the joints. 

Prognosis.—This depends very much upon the form of the disease. 
Of 128 cases of all varieties occurring in children in Steffen’s collection, 
there were 40 deaths. In 12 cases of severe primary purpura reported by 
Gimard, there were 3 deaths and 9 recoveries. Purpura simplex is rarely 
fatal; cases of purpura hemorrhagica usually recover unless marked 
febrile symptoms are present. The forms classed as typhoid, gangre- 
nous, and purpura fulminans are almost invariably fatal. The tendency 
to relapses exists in all varieties. 

Treatment.—The treatment of symptomatic purpura should have ref- 
erence to the cause of the disease. The mild cases of primary purpura 
usually recover promptly under a tonic plan of treatment. The more 
severe cases require confinement in bed, absolute quiet, and care to avoid 
exposure and even the slightest injury or extra pressure upon any part. 
Drugs do not seem greatly to influence the course of the disease. Those 
most frequently employed are supra-renal extract, hydrastis, hama- 
melis, aromatic sulphuric acid, the vegetable acids, ergot, and gallic acid. 
Whether or not it is true, as claimed by some, that all hemorrhagic dis- 
eases are related to scurvy, the striking improvement seen in this disease 
from the use of fresh fruit and vegetables, suggests their employment in 
purpura. In some cases very decided benefit seems to follow their use in 
the acute stage, but more particularly in convalescence. For hyperacute 
and gangrenous cases, little can be done except to treat the symptoms. 
Surgical means of arresting the hemorrhage are rarely successful. Iron 
and arsenic and alcoholic stimulants should be used in all cases during 
convalescence. 


CHAPTER, II: 
DISEASES OF THE LYMPH NODES (LYMPHATIC GLANDS). 


Ir is characteristic of infancy and childhood that the lymphoid tis- 
sues—tonsils, adenoids, external and internal lymph glands, and many 
smaller lymph nodules throughout the body—are prone to swelling and 
hyperplasia. While this tendency belongs to all children, in certain indi- 
viduals it is so marked as to deserve a place as a distinct diathesis. It 
was formerly classed as one of the manifestations of “scrofula” or 
“struma”’; but the proof that most of the manifestations once called 
“ scrofulous ” are really forms of local tuberculosis, makes it undesirable 
to use that term any longer to designate the condition under discussion. 
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In robust children, infectious processes of the nose, pharynx, or 
bronchi, cause acute swelling of the lymph nodes in the neighbourhood, 
which rapidly subside when the cause is removed. In others, in whom 
this vulnerability of the lymphoid tissues exists, the hyperplasia in the 
lymph nodes is out of proportion to the exciting cause and continues after 
the cause has ceased to operate. Certain children have at birth an ex- 
cessive development of lymphoid tissue, particularly in the region of the 
throat in the form of enlarged tonsils, adenoid vegetations of the 
pharynx, ete. 

The influence of heredity in causing this condition is too often seen 
to be passed over as a coincidence. Frequently the parents, when chil- 
dren, suffered from the same condition, and often every member of a 
large family of children is affected. They may be in other respects 
healthy, reared amid good surroundings, and show no evidence of any 
other constitutional disease. Any disease in the parents in consequence 
of which children are born with tissues having less than normal resist- 
ance, may be regarded in the light of a remote cause. 

The condition is seen to perfection in children reared in institutions 
and in crowded tenements. It is more common in cities than in the coun- 
try. Anything which produces malnutrition or lowers the general vitality 
of the tissues may be ranked as a cause. Rickets is often associated ; 
sometimes it is to be reckoned as a cause, and sometimes both conditions 
depend upon the same causes. 

During infancy, the lymphoid structures most frequently affected are 
those connected with the gastro-enteric and the bronchial mucous mem- 
branes; in later childhood it is those which are connected with the 
pharynx and tonsils. 

The degree of enlargement of the lymph nodes which is sometimes 
found in the different situations has often led to a misinterpretation of 
them, particularly by those who only seldom see autopsies upon infants 
or young children. They have often been connected with pathological 
conditions or clinical symptoms with which they have really nothing 
to do. 

Enlargement of the mesenteric glands and of the solitary follicles 
of the large and small intestine is very frequently seen in infants who 
have died from marasmus, and has been regarded as the cause of the 
wasting; while in reality it was only the consequence of the chronic 
intestinal indigestion which is an almost constant accompaniment of that 
condition. 

As age advances we usually see retrograde changes in the different 
groups of glands unless they become the seat of tuberculous infection. 
Those connected with the digestive tract generally begin to diminish 
after the second year, and by the fifth or sixth year the enlargement has 
almost disappeared ; while the tonsils, adenoid growths of the pharynx, 
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and enlarged cervical glands are usually stationary after the seventh or 
eighth year and undergo quite a marked atrophy about the time of 
puberty. The presence of these enlarged lymph nodes and the catarrhal 
condition of the mucous membranes with which they are associated, are 
important in relation to all actte infectious diseases which affect these 
mucous membranes. They bring about an increased susceptibility to 
scarlet fever, measles, diphtheria, diarrhoeal diseases, and most of all to 
tuberculosis. 


STATUS LYMPHATICUS. 


This condition is known also by some writers as “lymphatism ”; 


while in its marked form it is quite distinct from that just described, the 
two have many points of resemblance, have often been confounded, and 
in fact, shade into each other. The term “status lymphaticus” is ap- 
plied to a very definite pathological condition which is associated with 
chnical manifestations, less constant and not characteristic. The rela- 
tion between the lesions and the symptoms is lttle understood, and 
almost nothing is known of the etiology or pathogenesis. The most strik- 
ing part of the lesion is the great enlargement of the thymus gland, with 
which is found a hyperplasia of the lymphoid tissues throughout the body, 
more marked than is seen in any other condition in childhood. The two 
most frequent symptoms are convulsions and attacks of asphyxia. 

Etiology.—The status lymphaticus is most often seen between the 
sixth and twelfth months, but may be met with in children of any age. 
Enlargement of the thymus to a degree sufficient to be regarded as patho- 
logical, is not an infrequent condition, being present according to the 
observations of Bovaird and Nicoll in about 12 per cent of the autopsies 
in the New York Foundling Hospital. How frequently the condition 
exists in cases not fatal it is impossible to say; but it certainly is not 
rare. An association with rickets is often observed, but it is doubtful 
whether this is anything more than a coincidence. 

Lesions.—Since the large thymus is so important a lesion it is desir- 
able to know what may be regarded as normal. ‘The most extensive ob- 
servations upon this point have been made by Bovaird and Nicoll, who 
weighed the thymus in 495 consecutive autopsies in children under five 
years. They found that the weight was greatest at birth, the average 
being 7.7 grams. After this time the change in weight was very slight 
for the period of five years, the average for the entire 495 observa- 
tions being 5.9 grams, which was about the same as the average 
for each of the years taken separately. Excluding cases in which the 
organ was so large as to be considered abnormal (10 grams or over) 
the average weight at birth was 6.5 grams; during infancy and early 
childhood, 4 grams. The results of these observations do not differ 
essentially from those of Friedleben, which have been so extensively 
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misquoted. Of 141 observations up to the age of five years, he found 
the average weight to be 7.4 grams; excluding cases in which the enlarge- 
ment might be considered pathological, the average was 3 grams. It may 
therefore be assumed that the average weight of the normal thymus at 
birth is from 6 to 7 grams; from birth to five years from 3 to 4 grams. 
Anything over 10 grams may be considered distinctly abnormal. 

In the status lymphaticus the thymus is often from five to ten times 
larger than normal. In the marked cases its weight is from 30 to 40 


Fie. 172.—Enlarged thymus. 


The lungs, heart, und thymus are shown in the picture. The lungs have been turned 
back showing the two lateral lobes of the thymus overlapping the heart; the central lobe, 
above, covers the trachea. 

History. —Breast fed, male child, nine months old, well developed; ill less than twenty- 
four hours; dyspnoea, slight cyanosis, with death by asphyxia. T. 103° F 

Autopsy.—Besides the large thymus there were present the general lesions of the status 
lymphaticus to a marked degree; lungs deeply congested. 


grams; in the less marked cases from 10 to 20 grams. The appear- 
ance of the enlarged thymus is well shown in the accompanying illus- 
tration (Fig. 172). A thymus of the size shown weighs about 45 grams, 
or 1} ounces. In this instance it was nearly as large as one of the lobes 
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of the lung. In general appearance, the enlarged thymus is rather more 
vascular than normal, but other than hyperplasia shows no constant or 
essential changes, either by gross or microscopical examination. 

The lymph nodes of the tracheo-bronchial region are greatly enlarged, 
often to the size of a small cherry, and are found in great clusters. Those 
of the mesenteric region may be still larger. Peyer’s patches are very 
prominent, and the solitary follicles of the small intestine appear like 
mustard seeds upon the folds of the mucous membrane. Those of the 
colon are also very prominent. The lymphoid tissues about the pharynx 
and all the lymph nodes of the body are greatly hypertrophied. The 
spleen is usually enlarged with prominent follicles. There are no other 
constant changes. Those present are usually accidental, depending upon 
the cause of death. 

Symptoms.—In very early infancy this is one of the explanations of 
sudden death occurring after slight causes, and in some cases without 
any apparent cause. 

_ Death may be attributed to overlying, to asphyxia from food, or to 
some other condition affecting respiration, or infants are simply found 
dead in their cribs. 

Even in those who live until they are several months, sometimes several 
years, old, there may be nothing in the child’s condition to indicate the 
presence of the status lymphaticus until something acute occurs. This 
may be in the nature of a slight accident, a surgical operation of a 
trivial character, the administration of an anzesthetic, or some acute dis- 
ease, frequently one affecting the respiratory tract. The symptoms asso- 
ciated with this condition are most frequently of a nervous character, 
usually attacks of convulsions, or they affect the respiration, causing 
paroxysms of dyspnoea, cyanosis, and even asphyxia. A frequent history 
is somewhat as follows: A child previously regarded as healthy, often weil 
nourished and perhaps entirely breast fed, is taken with convulsions fol- 
lowed by high fever, preceding which there may have been some pul- 
monary symptoms suggesting a commencing broncho-pneumonia. The 
convulsions recur at short intervals; the temperature remains steadily 
high; the signs in the lung are few and not proportionate to the other 
symptoms; and death occurs in from twelve to thirty-six hours often in 
convulsions. 

In other cases convulsions are absent and the prominent symptom is 
asphyxia, which comes in paroxysms and may be so complete as to lead 
to the suspicion of laryngeal obstruction. If intubation or tracheotomy is 
performed, no relief follows. The child may die in the first severe attack, 
which may be preceded for a few hours by moderate dyspnoea, or may 
come on almost without warning. It is more frequent, however, for the 
first attack to be less severe, the child perhaps being resuscitated with 
some effort, after which he may breathe almost as well as usual. In a 
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few hours the attack of asphyxia is repeated; after several of these, each 
one growing more severe, death occurs. In these cases the elevation of 
temperature is usually slight and may be wanting. 

Symptoms similar to the above but of less severity and resulting in 
recovery would suggest this condition, although the diagnosis cannot be 
established. 

The cause of the symptoms is not definitely known. The asphyxia 
has been ascribed to pressure of the large thymus upon the lungs, the 
trachea, the pneumogastric nerves, or the auricles of the heart. Pres- 
sure would certainly seem to be one factor in the production of the 
dyspnoea. Further evidence in support of this is obtained by the relief 
afforded by an operation in which the anterior mediastinum is opened 
and the thymus raised and fixed to the sternum. This has been done 
in two or three instances with striking, but not always permanent, benefit. 

In other cases, although the thymus may be quite as large as in those 
just described, the evidences of obstructive dyspncea are much less and 
may scarcely be noticed. 

There is another group of cases, perhaps the largest of all, in which 
there are no symptoms distinctly referable to the status lymphaticus, and 
yet this condition appears to be the factor which determines the fatal 
outcome of what was apparently an infection or an inflammation of only 
moderate severity. What is seen here is simply a greatly diminished re- 
sistance to disease. In these cases it is only the autopsy which reveals the 
explanation. 

Diagnosis.—The diagnosis of the status lymphaticus is very uncer- 
tain. In some cases of marked enlargement it is possible to make out 
the enlarged thymus by percussion, but this is always difficult on account 
of its proximity to the lungs and trachea. We may suspect this con- 
dition during life; we can hardly do more. Marked enlargement of the 
tonsils and the adenoid tissue of the pharynx exists so frequently without 
thymus enlargement, that this can hardly be regarded as suggesting 
the condition. The hyperplasia of the tracheo-bronchial or mesenteric 
lymph nodes or of the follicles of the intestine produces no especial 
symptoms. 

Prognosis.—While this condition apparently may exist for an in- 
definite time without producing any symptoms, it undoubtedly often 
determines a fatal outcome of what might otherwise have been a mild — 
illness or a trivial accident. It is especially important in connection with 
acute bronchitis and broncho-pneumonia, with attacks of convulsions, 
* with the shock of slight operations, and with the administration of 
anesthetics, particularly chloroform. It is one of the most frequent 
explanations of unexpected death from slight causes, such as an explor- 
atory puncture or the injection of antitoxine. 

At present no known treatment has any influence upon the condition. 
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Table showing the Situation and the Drainage-Areas of the Various 
Groups of Lymph Nodes of the Head and Neck.* 


peeves the Numbowandicitiagmor: Organs or crag eee polation they receive 

1 | Sub-occipital | One or two; at nape of neck. | Scalp, posterior portion, 

2 | Mastoid. Four or five small ones; in| Receive efferent vessels from group 1, 
mastoid region. and through them from part of scalp. 

3 | Parotid. Five to ten; on the surface | Scalp, frontal and parietal portions; 
and in the substance of| orbit, posterior part of nasal fossa, 
the parotid gland. upper jaw, posterior and upper part 

of pharynx. 

4 |Submaxil- | Twelve to fifteen ; along base | Mouth, lower lip, gums. 
lary. of jaw, beneath cervical 

fascia. 

5 | Supra-hyoid. | One or two; median line be-| Chin and middle portion of lower lip. 
tween chin and hyoid bone. . 

6 | Superficial | Five or more; along external} Auricle, part of scalp, skin of face 

cervical. jugular vein, beneath pla-| and neck, and some efferent ves- 
tysma, but superficial to| sels from groups 1 and 2. 
the sterno-mastoid. 

7 | Deep cervi- | Ten to sixteen; about bifur- | Lower part of pharynx, larynx, palate, 
eal, upper| cation of common carotid| tonsils and part of tongue, part of 
set. and along internal jugular! nasal fossa, deep muscles of head 

vein. They are just above| and neck, and from inside the crani- 
upper border of thyroid} um. Receive also efferent vessels 
cartilage and on a level| from groups 3 and 4. 

with hyoid bone. 

8 | Deep cervi-] A chain in the supra-clavicu- | Connect with axillary group by a chain 
cal, lower] lar fossa. along axillary artery; also with 
set. glands of mediastinum and with 

groups 7 and 9. 

9 |Sub-hyoid. | A few small glands below) Communicate with group 8, and may 
hyoid bone and near me-| connect below with chain of bron- 
dian line. chial glands. 

10 | Retro-phar- | Two small glands in front of | Pharynx and part of nasal fossa. 

yngeal. spine and upon preverte- 
bral muscles. 


SIMPLE ACUTE ADENITIS. 


This is an acute inflammation of the lymph nodes which in infancy 
frequently terminates in suppuration. A certain amount of inflamma- 
tion of the lymph nodes occurs in children in all acute processes affect- 
ing the mucous membranes, especially when they are severe or prolonged. 
Those in connection with the various internal organs are considered with 
the diseases of the organs. Acute inflammation of the external nodes 
is of sufficient frequency to require separate consideration. While this 
is probably always secondary to some pathological process in the skin 
or mucous membranes, the primary condition may be so slight as to be 
overlooked, and the adenitis may be the more important condition or may 
eyen assume the appearance of a primary disease. It is particularly in 


* Modified from Treves after Curnow in the Lancet, 1879, vol. i, p. 397. 
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infants that this is seen, and it depends upon the unusually active absorp- 
tion and upon the susceptibility of the lymphoid tissues at this age. The 
cervical glands are frequently affected, and occasionally those of the axil- 
lary and inguinal regions. 

Etiology.—Acute adenitis occurs in children of all ages in connection 
with diphtheria, scarlet fever, measles, and influenza. In such cases it is 
often severe, and after scarlet fever, occasionally terminates in suppu- 
ration. With the simple acute catarrhal processes of the pharynx and 
rhino-pharynx adenitis also occurs, but it is usually mild and rarely 
ends in suppuration. In infancy, on the other hand, acute adenitis 
from simple catarrh is not only very common but often severe, and fre- 
quently terminates in suppuration. Ulcerative stomatitis, carious 
teeth, eczema of the scalp or traumatism, may excite adenitis in chil- 
dren of all ages. Axillary adenitis may result from vaccination; ingui- 
nal adenitis, from vaginitis. 

Of 109 cases of acute adenitis from my records, not including any 
associated with diphtheria, measles, or scarlet fever, more than three 
fourths occurred in the first two years, and half of them in the first year 
of life. This susceptibility of infants is very striking. The disease oc- 
curs frequently in those who are in other respects perfectly healthy, 
and often when the evidences of disease of the mucous membrane are 
slight. This is true not only of the cases of cervical adenitis, but also 
of others in which the inguinal glands are involved. The inflammation 
is excited in most of these cases by the absorption of pyogenic germs, 
usually staphylococci or streptococci, from the mucous membranes or 
skin; in some cases, as in diphtheria, probably by the action of toxins. 

Lesions.—The changes taking place in the glands are acute conges- 
tion, with swelling, cedema, and active hyperplasia of the lymphoid ele- 
ments. The process may terminate in resolution or in suppuration ac- 
cording to the intensity of the infection and the susceptibility of the tis- 
sues. When severe enough to cause suppuration, the adenitis is accom- 
panied by considerable inflammation of the surrounding cellular tissue. 

In the series of 109 acute cases to which I have referred, not includ- 
ing the specific infectious diseases, 96 were cervical, 9 were inguinal, 
and 4 axillary; 62 per cent terminated in suppuration, the latter being 
nearly all in infancy. Suppurative otitis was present in 16 per cent of 
the cases. Suppurative retro-pharyngeal adenitis (retro-pharyngeal 
abscess) was seen in several cases. 

In infancy the disease is usually unilateral, or, if bilateral, the 
glands of one side are more severely affected than those of the other. 
Suppuration is nearly always of one side, and usually the abscess starts 
from a single gland. 

Symptoms. Th symptoms and course of the adenitis of the specific 
infectious diseases belong to their clinical history. Suppuration is infre- 
quent, except after ae fever. It is very rare after diphtheria, and 


SIMPLE ACUTE ADENITIS. 885 


when present usually signifies mixed infection; I have seen it occur but 
twice. 

The typical cases of acute adenitis are those which occur in infancy. 
There are present the symptoms of the original disease,—usually catarrh 
of the nose or rhino-pharynx, méuth, 
or ear, which may not be very severe, 
and sometimes is overlooked. The 
glands most frequently affected are 
the deep cervical group. The tumour 
appears just below the angle of the 
jaw at the anterior border of the 
sterno-mastoid muscle (Tig. 173 
The swelling during the acute catarrh 
is not rapid or great, but continues 
after the original process has sub- 
sided until it reaches the size of a 
walnut or even larger. In the most 
acute cases there is marked inflamma- 
tion of the periglandular cellular tis- 
sue, with pain, tenderness, and extra 
heat. Ifsuppuration occurs, it is gen- id : er, 

. - Fie. 173.—Acute suppurative adenitis in an 
erally evident in the latter part of the infant one year old, showing the most fre- 
second week, but sometimes it may eee of the tumour in the cervi- 
be as late as the third or even the 
fourth week. In the axillary or inguinal region (Fig. 174) the symptoms 
of adenitis are essentially the same as in the neck. In the inguinal cases 
the degree of catarrh of the mucous membrane is often very slight. 

Most cases run their course with 
slight fever and few general symp- 
toms; but in young infants the con- 
stitutional symptoms are often severe 
and the physician may be in doubt 
whether the local process is suffi- 
cient to explain them. The temper- 
ature may be from 102° to 104° F. for 
several days, with considerable pros- 
tration, which is much increased if 
there is complicating otitis.. After 
suppuration, if freely opened at the 
proper time, the abscess heals rapidly 
and permanently, a sinus being rare. 
Occasionally infection extends from 

: care one gland to another, and a succession 
Fie. 174.—Acute suppurative adenitis (in- 
guinal) in an infant three months old. of these glandular abscesses occurs. 
57 


g 
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In the non-suppurative cases the swelling may be even greater than 
in those which suppurate ; but it is less diffuse and apparently limited to 
the gland. It subsides slowly in the course of from four to eight weeks, 
often leaving a small tumour which may be apparent for several months. 
In susceptible children recurrent attacks of acute inflammation may lead 
to chronic enlargement which may last indefinitely. These glands do 
not become cheesy, except from subsequent tuberculous infection. 

The acute cases in infancy in which suppuration occurs, appear to 
recover about as promptly and quite as completely as those terminating 
in resolution, although in the former the constitutional symptoms are 
more severe. 

Diagnosis.—This is usually easy if it is remembered that, with the ex- 
ception of the specific infectious diseases, and occasionally local causes 
like eczema of the scalp, carious teeth, etc., acute suppurative adenitis is 
essentially a disease of infancy. I have often seen it mistaken for mumps 
when the swelling was severe, but on close examination there is but little 
resemblance between the conditions. The disease is essentially acute, and 
has nothing in common with the slow suppuration seen in later childhood 
from the breaking down of tuberculous glands. 

Treatment.—Prophylaxis requires that in all acute catarrhs the mu- 
cous membrane should be kept as clean as possible by the use of nasal or 
pharyngeal sprays, or by syringing with simple solutions like Dobell’s or 
Seiler’s, or one of common salt. 

In the stage of acute inflammation very hot applications or an ice- 
bag may be used for the relief of pain. It is very doubtful whether 
either of these means has much influence in preventing suppuration. If 
abscess forms, incision should be deferred until pointing has taken place. 
If this plan is followed, refilling is rare. A simple free incision with 
proper aseptic treatment is all that is required. Curetting may be 
done if there is much broken-down tissue present, but it is not usually 
necessary. In most of the cases the abscess promptly heals and a perfect 
cure takes place. In cases which do not suppurate, absorption may be 
promoted by the internal use of the iodide of potassium in full doses— 
gr. x daily to an infant of one year. I confess rarely to have seen any 
benefit from painting with iodine or from inunctions of iodine ointment 
or the oleate of mercury. If adenitis is secondary to carious teeth, 
eczema, or ulcerative stomatitis, these conditions should receive appro- 
priate treatment. Such cases do not usually suppurate, but subside rap- 
idly when the primary cause is removed. 


SIMPLE CHRONIC ADENITIS. 

This consists in a simple hyperplasia of the lymph nodes. There are 
considered here only the external glands, but those of the cavities of the 
body are affected in a similar way, in diseases of the mucous membranes 
with which they are connected. 


SYPHILITIC ADENITIS, 887 


Simple chronic adenitis is not nearly so frequent as the acute form 
even in infants and young children, and it is rare after the fifth year. It 
may follow one or more attacks of acute adenitis, or it may result from 
subacute or chronic inflammations of the skin or of the various mucous 
membranes, infection from which causes the acute form. The most fre- 
quent subjects are children who have the diathesis described as “lym- 
phatism.” 

Symptoms.—The glands upon both sides of the neck are usually 
involved, and more often a group than a single gland. The degree of 
swelling is not generally great, being much less than in acute adenitis, 
and usually less than in the tuberculous form. There-are no constitu- 
tional symptoms. Hypertrophy of the tonsils and adenoid growths of 
the pharynx are frequently present. There is no tendency to suppura- 
tion or caseation. The swelling usually increases slowly for one or two 
months, then remains stationary for about the same length of time, after 
which it slowly stbsides. A subacute course is more frequent than a 
very chronic one. 

Diagnosis.—These cases are especially to be distinguished from those 
of tuberculous adenitis. The most important points for differentiation 
are, that they occur most frequently in children under three years, a. 
period when tuberculous adenitis is not common; some definite exciting 
cause is usually present; caseation and suppuration do not occur; the 
glands do not become adherent to the skin or to the deeper tissues; 
they enlarge much more rapidly than do the non-caseating tuberculous 
glands; and they are influenced to a much greater degree by constitu- 
tional treatment. 

Treatment.—Operative measures are not called for in simple ade- 
nitis; but as there are some cases in which a positive diagnosis from 
tuberculous adenitis is impossible, operation is to be considered in all 
doubtful cases if a thorough trial of other measures for two or three 
months has been without benefit. Local causes usually found in the 
pharynx, nose, or mouth should be removed if possible. Often more can 
be accomplished by removal to a climate in which the child’s catarrhal 
symptoms are relieved than by ail else. Little benefit is seen from local 
applications. The most useful internal remedies are, the syrup of the 
iodide of iron (twenty drops three times « day to a child of four years), 
guiaquin (one grain three times a day), and arsenic (two or three drops 
of Fowler’s solution three times a day). Cod-liver oil should be given 
except during warm weather. 


SYPHILITIC ADENITIS. 


It is quite rare that a marked degree of glandular enlargement is 
seen as a symptom of hereditary syphilis; indeed, it is so rare that it is 
often forgotten that chronic multiple glandular enlargements are ever 
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due to this disease. In the few examples that have come under my ob- 
servation, this has been a late symptom of hereditary syphilis. The 
glandular enlargements were cervical and multiple, and the degree of 
swelling was often marked. They may be associated with disease of the 
bones or of the mucous membrane of the throat or of the nose, or with- 
out signs of such disease. The diagnosis of syphilis rests upon the asso- 
ciation of other late manifestations of the disease—keratitis, periostitis, 
deformities of the teeth—and the prompt improvement under anti- 
syphilitic treatment. In their local appearance they resemble tubercu- | 
lous glands. 


TUBERCULOUS ADENITIS. 


Synonym: Scrofula. 


Tuberculous disease of the lymph glands of the cavities of the body 
is discussed elsewhere; only that of the external glands is here consid- 
ered. This condition presents some striking peculiarities: it is rela- 
tively rare in infancy, although a frequent form of tuberculosis in 
older children; it often exists as the only tuberculous lesion in the body. 
In the great majority of cases it is the cervical glands which are affected. 

Etiology.—The age at which tuberculosis of the cervical lymph glands 
is usually seen is from three to ten years. In my experience with tuber- 
culosis in infancy, the external glands are rarely involved, while the 
bronchial glands are almost invariably the seat of infection. 

Local conditions favouring infection are adenoid growths of the 
pharynx, chronic pharyngitis, and hypertrophied tonsils; less frequently 
chronic otitis, chronic conjunctivitis, and pathological processes of the 
skin or the mouth, such as eczema of the face or scalp, ulcerative stoma- 
titis, carious teeth, etc. That the pharynx is the most frequent seat of 
primary infection, is shown by the fact that the deep cervical glands are 
generally first affected. The question often arises whether the process 
is at first a simple one, and later becomes tuberculous, or whether it is 
tuberculous from the outset. My own belief is that in most cases the 
process is a tuberculous one from the beginning. 

Children who are by inheritance predisposed to tuberculosis and those 
also who are prone to glandular enlargements—two conditions which are 
by no means identical—are the ones most liable to be affected. Attacks 
of acute infectious diseases, particularly measles, scarlet fever, and influ- 
enza, frequently play the réle of exciting causes. 

The age of those affected corresponds very closely with that at which 
children are most often seen with hypertrophied tonsils and adenoid 
growths of the pharynx. The subsidence of symptoms about the time of 
puberty, is also characteristic of both conditions. 

Lesions.—It has been already stated that in the great majority of 
cases the cervical lymph nodes are involved, and generally they are the 
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only ones affected. In 155 cases of tuberculous glands in the series re- 
ported by 'Treves,* those of the neck were the seat of disease in 145 and 
the only seat in 131; those of the axilla were involved in 17, but alone 
only in 4; the groin in 8, and alone in 6. This indicates the close asso- 
ciation of the disease with infection through the upper respiratory tract. 
The nodes first affected are most frequently the upper set of the deep 
cervical group; sometimes, however, it is the superficial nodes of the 
submaxillary, or the parotid group, and occasionally the submental or 
the pre-auricular.t The chain of deep cervical nodes which is involved, 
follows the carotid artery, and often extends some distance below the 
clavicle. These deep nodes are sometimes connected with the bronchial 
group. 

The process in all tuberculous glands is essentially a chronic one, but 
pathologically the cases may be divided into two groups, corresponding 
somewhat to the forms of disease seen in the lungs. In one group the 
process is more rapid, and tends to early caseation and softening; the 
products of inflammation are mainly cellular, and the amount of fibrous 
tissue is small. In another group the course is slower, and fibrous tissue 
predominates, caseation and softening being infrequent. 

In the first group the glands in the early stage are swollen, of a pale 
pink colour, and homogeneous; later they become more firm, and show, 
as the first gross evidence of tuberculous deposits, small grayish-white 
spots, which are generally numerous and scattered through the affected 
gland; these spots enlarge, and may coalesce to form one large gray 
mass, involving nearly the whole gland. Subsequently there is caseation 
and then softening, usually beginning in the centre of the caseous area. 
Inflammation within the gland is followed by that of the surrounding 
tissues, which may result in adhesions or in the formation of a periglan- 
dular abscess. The first change in the gland is the production of epithe- 
lioid and giant cells, about which there is a zone of small round cells; 
cheesy degeneration then begins in the centre. The caseous masses may 
become encapsulated by the production about them of fibrous tissue; or 
softening may occur at one or more foci, and an abscess form. Such an 
abscess contains curdy material but very little true pus, the contents 
being chiefly detritus from the broken-down node. Tubercle bacilli are 
usually more numerous in the early stages of the process, but are often 
difficult of detection in broken-down tissues, and the curdy pus is some- 
times sterile. As the glands soften, the process gradually extends from 
the centre to the surface, and they become adherent to the surrounding 
structures—blood-vessels, nerves, or the fascia—they fuse together and 
form large knotty masses, and when they ultimately break down they 
lead to the formation of an abscess in the cellular tissue, finally involv- 


* Scrofula and its Gland Diseases. Smith, Eider & Co., London, 1882. 
+ Nicoll, Glasgow Medical Journal, January, 1896. 


890) DISEASES OF THE LYMPH NODES. 


ing the skin. In the form of suppuration which occurs in and about 
tuberculous nodes, an important part is often played by other bacteria, 
usually the staphylococcus or the streptococcus. 

In the second group of cases, where the process goes forward more 
slowly, the changes are not quite the same, the essential difference being 
that the amount of fibrous tissue is much greater. These nodes are not 
so vascular; they are tough and hard, ap- 
pearing like small fibrous tumours. The 
capsules are greatly thickened, and under 
the microscope is seen fibrous tissue ar- 
ranged in concentric layers, often inclosing 
small caseous masses. These nodes less fre- 
quently form adhesions to the surrounding 
tissues, and consequently are freely mov- 
able, while suppuration is quite exceptional. 
Although the separate tumours are much 
smaller than in the first group, the glandu- 
lar mass is often a large one, because of the 
number of glands involved. 

It is seldom in either group of cases that 
the process is limited to a single node or 
even to two or three nodes. Very often an 
entire chain is involved (see Fig. 175). The 
pathological process under such circum- 
stances usually varies in degree according 
to the distance from the main focus of in- 
fection; the nodes nearest show the most 
advanced changes; those at a distance, the 
early stages of the disease. 

Tuberculous infection of the lymph 
nodes may terminate in resolution, encap- 
sulation, calcification, or suppuration. The 
Fig. 175.—Posterior cervical chain inflammation may subside before caseation 

of tuberculous lymph nodes. ‘ 

Thouppetonesboeeea oteclic has taken place and the inflammatory prod- 
and extensive cheesy degeneration; ucts undergo absorption. After caseation 
es Senne ee ae has occurred the masses may become encap- 
prea t pees See oe sulated and contract to small fibrous nod- 
node showed one small tubercle ules. Calcification of the glands in this 
asin oon. location is rare. In other ae caseation 

is followed by breaking down, liquefaction, 
and an external abscess. The course which the local disease takes will 
depend upon the intensity of the infection and the general vigour and 
resistance of the child. There is seen in most cases a tendency of the 
inflammation to subside spontaneously about the time of puberty. Cure 
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has sometimes followed an acute attack of intercurrent disease, such as 
erysipelas of the face, and even scarlet fever. 

Symptoms.—In the early part of the disease there are no symptoms 
but the glandular swelling, and this begins very gradually. In most 
_ cases both sides are involved, but as the disease progresses the advanced 
changes are usually confined to one side. The enlargement is seldom 
continuous; it often increases for a time and then remains stationary 
or even diminishes, to take a new start from the stimulus of some fresh 
infection of the mucous membrane with which the glands are asso- 
ciated, such as an attack of measles or influenza, or simply from a 
deterioration in the patient’s general health. During exacerbations, the 
glands may be painful and tender, and show the usual signs of local in- 
flammation. 

The whole course of the disease varies from several months to as 
many years. Treves gives three and a half years as the average dura- 
tion where suppuration occurs. The glands first affected are usually 
those situated near the bifurcation of the common carotid artery. Such 
tumours usually make their appearance just in front of the sterno-mas- 
toid muscle—sometimes behind it—and at the level of the upper border 
of the larynx or the hyoid bone. In the more rapid cases the tumours 
usually attain a considerable size in three or four months, sometimes in 
half that time. The usual size reached is from that of an almond to an 
English walnut. At first the tumours are movable and preserve their 
distinct outline; later they become adherent, first to the deeper tissues 
and to each other, finally to the skin, and there is formed an irregular 
nodular mass in which it is sometimes difficult to make out the individ- 
ual glands. As the process approaches the surface there are small spots 
of softening; then there is distinct fluctuation; the skin becomes discol- 
oured and finally gives way, and there is a discharge of thick, curdy pus, 
which may continue for an indefinite time, until the whole of the broken- 
down gland has been thrown off. This course is repeated with each suc- 
cessive gland which breaks down. In cases progressing more slowly the 
glands become adherent chiefly to one another, and suppuration is less 
frequent. 

In.what proportion of tuberculous lymph nodes suppuration occurs, 
it is difficult to say. Like other tuberculous lesions in the body, this one 
is more frequent than was once supposed; and in the past most of those 
which did not break down were not classed as tuberculous. It is probable 
that of the cases allowed to run their course about one half terminate in 
suppuration. Two forms of suppuration occur in connection with tuber- 
culous glands—one an abscess of the gland proper, the other outside of 
and usually over it. In a typical case of the first variety, the gland is 
distinctly outlined and often superficial, there is very little inflammation, 
the spot of softening and fluctuation is small, and the pus discharged is 
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always curdy. In the second variety the abscess is preceded by a more 
diffuse swelling, and the outline of the gland may not be made out; the 
signs of inflammation are more marked, the area of fluctuation is larger, 
and the pus is more like that of any ordinary abscess. Often the two 
varieties are combined; as when a gland beneath the deep fascia breaks 
down and there is formed directly over it an abscess in the cellular tissue, 
which communicates through a narrow opening with the gland beneath. 
In such cases the sinus continues open for a very long time, until the 
whole of the gland has been discharged. If healing occurs before this, 
the cicatrix soon breaks down. 

Where abscesses are allowed to open spontaneously, large, irregular, 
and usually very intractable ulcers form. The skin is undermined for a 


Fie. 176.—Cicatrices following a neglected case of tuberculous itis, i i 
ices g e f 5 adenitis, in a girl seven years 
ld ere is also.a tuberculous patch upon the skin of the cheek in . very Ree 
1 . 


considerable distance, and it has an unhealthy appearance. Such ulcers 
sometimes continue for many months in spite of all treatment, particu- 
larly if the patient’s general health is poor. The scars left after them 
are large and unsightly, and sometimes positively deforming (Fig. 176). 
Their appearance is quite characteristic. They often have many tabs 
of skin attached to them; they may form prominent ridges which un- 
dergo contraction like those after burns; they are of a purplish-red 
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colour, and adherent to the deeper tissues. They are often sensitive 
and painful. As time passes they atrophy and become less conspicuous, 
though they remain through life. 

The general health of children with tuberculous Rance may be much 
or little affected, and not a fewtemain in good condition throughout the 
whole course of the disease, particularly when suppuration does not 
occur, but sometimes even when it is protracted. 

Prognosis.—Tuberculosis of the external lymph nodes is seldom if 
ever the direct cause of death; although the course is often very pro- 
tracted,. ultimate recovery can usually be predicted. As previously 
stated, it is surprising that this process is so frequently the only tuber- 
culous lesion in the body. Treves states that the percentage of those 
who die from general tuberculosis is so small that this danger is not to 
be considered an argument for operation. Poore * reports that of 58 
cases treated by operation, only 2 were known to have died from tuber- 
culosis. Dowd t¢-has collected reports of 309 cases treated by removal 
more or less complete, whose histories were followed for several years 
after operation. Of these, 202, or 65:4 per cent, were apparently cured ; 
57, or 18-4 per cent, were living, though suffering from either local or 
general tuberculosis; 50, or 16°2 per cent, died of tuberculosis. These 
statistics surely do not support the hopeful views of the writers first 
quoted, but they are, I think, more in accord with general experience. 

Diagnosis.—The diagnostic features of tuberculous glands are the 
age of the patient—usually from three to ten years—the site of the pri- 
mary swelling, the indolent course, the trifling original cause, and most 
of all the disposition to slow caseation, softening, and abscess. The 
cases of simple hyperplasia are usually in children under three years, 
their progress is much more rapid, there is often some definite cause, and 
in most cases they nearly or quite disappear in the course of three or 
four months. They suppurate, if at all, during the first month. Syphi- 
litic disease is to be recognised mainly by discovering the evidence of 
syphilis elsewhere, and by the effect of treatment. In Hodgkin’s dis- 
ease, glandular groups in other parts of the body are involved simulta- 
neously or in rapid succession. There are no signs of inflammation or 
caseation; and the swellings are accompanied by very marked and defi- 
nite constitutional symptoms—anemia, emaciation, and general prostra- 
tion. Malignant growths are very rare; they increase rapidly, often at- 
taining a great size in a few months. 

Treatment.—The general treatment of tuberculous glands is to put 
the child under the very best surroundings possible. The seaside has a 
great reputation for such cases, and no doubt the majority do very well 
there; but some are benefited even more by a dry, mountain climate. 


* New York Medical Journal, June 23, 1892. + Annals of Surgery, May, 1899. 
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At all events, a child from the city should be sent into the country when- 
ever this is possible. Internally the only remedies which have any spe- 
cial virtues are cod-liver oil and the syrup of the iodide of iron. The 
latter should be given in full doses—i. e., twenty or thirty drops, three 
times a day, to a child of six years. Arsenic and iron are useful as gen- 
eral tonics. Local applications are of little value and most of them posi- 
tively harmful; painting with iodine and poulticing should be discarded 
altogether. The parts should be protected against cold, and should be 
rubbed or handled as little as possible. 

It is important in every case to remove from the nose and throat all 
sources of local irritation. Hypertrophied tonsils should be excised, and 
the adenoid tissue of the pharynx removed even when not very exten- 
sive, since these are the two regions which most frequently harbour the 
tubercle bacilli. Any pathological conditions in the nose, such as hyper- 
trophy of the turbinated bodies, should receive attention; so also should 
chronic otitis, chronic conjunctivitis, carious teeth or ulcers in the mouth. 
All these, if they do no more, keep up a constant glandular irritation, 
and produce conditions which are most favourable for the activity of the 
tubercle bacillus. 

Operative measures.—These are indicated if, after two or three 
months of constitutional treatment, the glands affected continue to in- 
crease in size and number, or if softening occurs. The advantages of 
operation over leaving the case to Nature are, that it leaves a clean scar 
instead of a large, irregular one; that it shortens the disease and pre- 
vents the long, tedious suppuration of cases left to themselves; that it 
is a radical measure; and that it avoids the danger of general infection 
by removing the tuberculous focus. 

The radical operation which aims at removal of all the diseased nodes 
through a free incision, is steadily growing in favour in New York. The 
best results follow this operation when it is done early before the skin 
is involved or the glands have softened or have formed extensive adhe- ° 
sions to the great vessels and neighbouring structures; also where a 
chain of glands is involved and where the inflammatory process is slow 
or indolent. In most cases operation requires a free incision and a pro- 
longed and careful dissection, for the purpose is the removal not merely 
of two or three large glands which were evident before the incision was 
made, but the entire chain of fifteen or twenty smaller ones (see Fig. 
175), some of which may not be larger than a pea, and are just begin- 
ning to be affected. If performed early a thorough operation by a good 
surgeon in the majority of cases will result in a permanent cure. How- 
ever, the operation is not contra-indicated in cases which have gone on to 
a later stage, although the results may not be quite so satisfactory. 

Other less radical operations are curetting, cautery puncture, and 
injections. Curetting is adapted to single large glands which have 
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softened and are adherent to the skin. It may be done at any time except 
during a period of acute inflammation. Cautery puncture is an opera- 
tion much done in Europe, though but little in this country. It is not 
applicable to glands smaller than a cherry. This operation is done with 
a small cautery point, which is thrust through the skin into the gland, 
and then in two or three directions through it, after which some soothing 
dressing is applied. The substances dhiefly used for injection are iodo- 
form emulsion, chloride of zinc, and carbolic acid. Injections and cau- 
tery puncture are to be advised only when the general or the local condi- 
tion contra-indicates the radical operation. 

Glandular abscesses should in all cases be opened as soon as pus 
forms, to prevent the extensive undermining of the skin, which is so 
likely to occur. The opening should be a small one, and all squeezing of 
the gland- or surrounding tissues avoided. 


“ HODGKIN’S DISEASE (ADENIE). 

This is a rare disease in which there is a. general hyperplasia of the 
lymphatic glands throughout the body, with growths of lymphoid tissue 
in the spleen, liver, and other internal organs. It is accompanied by 
marked anzmia, is progressive in its course, and usually terminates fa- 
tally. The cause is unknown. It is much more common in males than 
in females. Its occurrence in childhood is exceedingly rare. 

The changes in the glands consist in a simple hyperplasia, which may 
be extreme. Suppuration and caseation are very rare, if indeed they ever 
occur. Any of the external or internal groups of lymph glands may be 
affected, and in severe cases the disease may involve almost every chain 
of glands in the body. Of the external groups, the cervical and the axil- 
lary are usually most affectec; of the internal groups, those of the medi- 
astinum and the retro-peritoneal region. The spleen and the liver are 
moderately enlarged, and lymphoid growths, varying in size from a pin’s 
head to a grape, are usually scattered throughout their substance. There 
may be changes in the bone-marrow. 

Symptoms.—The disease develops very gradually, often insidiously. 
The external glandular swellings are usually the first noticed, but some- 
times it is the anemia which first attracts attention; occasionally it is 
the local symptoms resulting from the pressure of internal glands, which 
may give rise to oedema, pain, cough, or dyspncea. The progress is gen- 
erally slow but steady, and the glands may reach an immense size. The 
blood changes are inconstant. As a rule, there is a relative increase in 
the lymphocytes, while the total number of white cells is generally less 
than normal, although sometimes increased. 

Treatment.—This is very unsatisfactory. Arsenic in full dosesappears 
to benefit some patients. The use of the X rays has produced striking, 
though in most cases only temporary improvement in the external glands. 
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CHAPTER III. 
DISEASES OF THE SPLEEN. 


Weight.—From one hundred and forty observations made at the New 
York Infant Asylum the following were the weights recorded at the dif- 
ferent ages: 


Weight of the Spleen in Infancy and Early Childhood. 


AGE. Ounces. Grammes. 
Births seer TOES Rae OR EERO OC DOTA + yer 
Threennomens ears te steele ER Sar Ae crate avai ie terse 4 15°5 
UMS hein sia Oe Ora hmcnomemsnmenidGoctes Sood goas b 23°2 
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Position and Methods of Examination.—The normal position of the 
spleen is close against the diaphragm, its external surface being opposite 
the ninth, tenth, and eleventh ribs. Its anterior border comes as far for- 
ward as the middle axillary line, its posterior border being usually near 
the vertebral column. In infancy it is practically impossible to outline 
the spleen by percussion, unless it is enlarged. During full inspiration 
the spleen is often depressed enough to be felt at the free border of the 
ribs, but at other times it can not be felt unless it is enlarged or pushed 
downward by some pathological condition in the chest. Normally, the 
long axis of the spleen is nearly parallel with the ribs, but when the 
organ is much enlarged, its axis corresponds nearly with a line drawn 
from the axillary line at the border of the ribs to the middle of Pou- 
part’s ligament. 

The thin abdominal walls of young children render palpation of the 
spleen much easier than in adults; and this is a much more satisfactory 
inethod of examination than is percussion. In fact, the results from per- 
cussion are so uncertain and misleading that in most cases one may dis- 
pense with it, and rely on palpation to determine the size of the spleen. 
For satisfactory palpation it is necessary that the abdominal walls 
should not be tense. It is therefore important that the child should be 
quiet, and that the examination be made as gently as possible, and no 
force or undue pressure used. The child should lie upon its back with 
the thighs flexed and the skin, of course, bared. The physician, always 
having taken the trouble to warm his hands, should stand upon the left 
side of the patient and make pressure with the tips of the fingers, which. 
are semiflexed. The pressure should be at first light, and gradually in- 
creased, the fingers being then held stationary during two or three re- 
spiratory movements. It is sometimes better to use the fingers of one 
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hand for palpation, and make pressure with the other directly over the 
first. Palpation should be made in the axillary line. If the examination 
is satisfactory, and in the great majority of cases it is so if the child is 
quiet, the spleen can easily be felt when it is sufficiently enlarged to be of 
any diagnostic importance. With a little practice one can readily detect 
even slight degrees of enlargement. 

When moderately enlarged, the lower border of the spleen is an inch 
or so below the free border of the ribs; when greatly enlarged, it forms 
a tumour which may nearly fill the left half of the abdomen. <A tumour 
in the left hypochondriac region is recognised to be the spleen, by the fact 
that it is freely movable laterally and at its lower border or extremity, 
while it is attached above; also its inner border can usually be felt to be 
thin and sharp, and marked about its middle by quite a deep notch. 


ENLARGEMENT OF THE SPLEEN. 


In Acute Disease.—The spleen is most frequently and most constantly 
enlarged in malarial and typhoid fevers, but it is occasionally so in all 
the acute infectious diseases. 

In most of these cases the enlargement is chiefly from congestion, but 
there may be acute hyperplasia and an increase in size of the Malpighian 
bodies. It may contain small hemorrhages, and in extremely rare cases 
the spleen may rupture. In appearance it is generally dark-coloured, 
soft, and somewhat friable. In the cases which recover, the splenic swell- 
ing subsides with the original disease. 

In Chronic Disease.—Like the lymph nodes, the spleen is much more 
often enlarged in children, particularly young children, than in adults. 
Enlargement is seen at times in almost all the chronic diseases of early 
life; but it occurs most frequently in rickets, syphilis, malaria, tubercu- 
losis, the blood diseases, and in amyloid degeneration. Besides, it may 
be the seat of a primary growth, either benign or malignant. 

Rickets.—The splenic enlargement which accompanies rickets is gen- 
erally seen during the first year; at this period it is very frequent. The 
swelling is usually moderate, but occasionally it is so great that the lower 
border is three or four inches below the ribs. It belongs to the most 
severe forms of the disease. 

Syphilis.—Enlargement of the spleen is one of the most constant 
lesions in congenital syphilis. It is present with great uniformity in chil- 
dren born with syphilitic lesions, and very frequently during the active 
period of the disease in early infancy. It is seen at a later period during 
infancy or childhood, associated with other late symptoms. The degree 
of enlargement is often great. In several cases I have seen it sufficient to 
form a large abdominal tumour. The liver also is increased in size, but 
not to such a degree. The pathological changes in the spleen in syphilis 
are considered with that disease. 
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Malaria.—The swelling in these cases may be very great. The liver 
is not so often enlarged as in syphilis. There is usually a history of ex- 
posure in a malarial district. 

Tuberculosis—It is rare to find anything more than a moderate 
swelling of the spleen in tuberculosis. In the most acute cases this may 
be due to the fever and general infection; in those which are less rapid, it 
depends either upon tuberculous deposits or passive congestion from 
venous obstruction, the result of the pulmonary disease. 

The blood diseases —Marked enlargement of the spleen is found in 
many cases of simple anemia accompanied by moderate leucocytosis. 
This is quite peculiar to infancy and early childhood. 'The spleen is con- 
stantly swollen, and usually greatly so, in the pseudo-leukemic anemia 
of infants, in leukemia, and in Hodgkin’s disease. In the last two dis- 
eases the liver is also enlarged, but to a much less degree than the spleen ; 
in the others it is but slightly changed. 

Amyloid degeneration —The causes of this condition and its general 
symptoms are mentioned in connection with amyloid disease of the liver 
(page 463). The spleen is constantly involved, and the enlargement of 
this organ, as well as that of the liver, may be very great The changes 
resemble those found in the liver. 

Cardiac disease.—In all forms of cardiac disease, and in other con- 
ditions in which there is obstruction to the systemic venous circulation, 
the spleen is enlarged. It is seen in congenital as well as in acquired 
cases. The liver is usually enlarged to about the same degree as the 
spleen, and there may also be dropsy of the feet. 

New-growths, tumours, etc.—It is seldom in early life that the spleen 
is the seat of new-growths; these are usually varieties of sarcoma, but 
carcinoma has also been reported. 

Primary spleno-megaly—The rare cases of immense primary en- 
largement of the spleen have been variously interpreted. By some wri- 
ters the condition has been regarded as lymphoma. Bovaird * has re- 
ported two cases in children, sisters, one of which was carefully studied 
microscopically, and the conclusions reached that the process was an 
endothelial hyperplasia. The condition was first described by Gaucher. 
Clinically the disease is characterized by a slowly progressing enlarge- 
ment of the spleen which begins in early childhood and may continue for 
from five to twenty years; the size attained is very great, it often nearly 
filling the abdomen. In one of Bovaird’s cases the weight was twelve 
and a half pounds. The other symptoms are a simple anemia, inflam- 
mation of the gums with hemorrhages from the nose, gums, and some- 
times beneath the skin, and finally secondary symptoms due to the ab- 
dominal tumour. The course is very chronic, and thus far no known 
treatment has been of any avail. 


* American Journal of the Medical Sciences, October, 1900. 
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CHAPTER IV. 
DISEASES OF THE BONES AND JOINTS. 


ACUTE ARTHRITIS OF INFANTS. 


THE terms acute purulent synovitis, acute epiphysitis, pyemia of bone 
and acute osteo-myelitis, have all been applied to this condition. The dis- 
ease is really a form of pyemia. The causes and lesions may differ consid- 
erably in the different cases, but clinically they all have certain features 
in common, viz., an acute joint inflammation with suppuration. 

The acute arthritis of infants is essentially a disease of the first year, 
and is much more frequently seen in the first six months. The inflam- 
mation may begin in the joint, at the epiphyseal junction, or in the 
medullary canal; but however it may start, the joint is soon invaded. 
The nature of the arthritis varies somewhat with the exciting cause. 
When it is due to-the gonococcus, it is usually confined to the joint; there 
is In most cases a superficial inflammation involving the synovial mem- 
brane, but rarely leading to destructive changes in the cartilage, liga- 
ments or bone. When it is due to the streptococcus or staphylococcus, it 
may begin elsewhere than in the joint, which, however, is usually soon 
involved, and complete disorganisation may follow. It may also result 
in a diffuse osteo-myelitis, in a subperiosteal abscess, or separation of the 
epiphysis. As a late result there may be a pathological dislocation or a 
“flail joint ” ; less frequently there is ankylosis. 

Etiology.—The cause of acute arthritis in infants is the entrance 
of pyogenic organisms into the circulation. In my own cases the organ- 
ism most frequently found was the gonococcus; next to this the strepto- 
coccus and staphylococcus; very rarely, the pneumococcus. In most cases 
occurring during the first two months of hfe, the portal of entry is 
probably the umbilical cord. Less frequently infection takes place 
through the skin, conjunctiva, genital tract, or the mouth. In the cases 
developing later it is often difficult to determine the point of entry, espe- 
cially when the cause is the gonococcus. During the last few years 
twenty-six cases of acute gonococcus arthritis have been observed in the 
Babies’ Hospital, only two of which, occurring during the first month, 
could be classed as infections of the newly born. ‘The cases were ob- 
served during a hospital epidemic of gonococcus vaginitis, and yet nine- 
teen were in male children, in no one of whom was there any genital 
lesion, and in only one was there conjunctivitis. Of the seven cases 
occurring in girls, only two had vaginitis. The portal of entry in these 
cases could not be definitely determined. 

TI once saw acute arthritis following pneumonia in an infant, in which 
the pneumococcus was obtained in the pus from the shoulder. 

Symptoms.—The general symptoms often precede the local ones, In 
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the most acute cases the temperature is high and widely fluctuating, 
accompanied by other symptoms of a severe infection. The earliest local 
symptoms are pain and tenderness, soon followed by swelling, which may 
develop quite rapidly in a single joint, or in several joints simultaneously. 
In those superficially situated there is redness of the skin, and fluctuation 
may be evident in three or four days. In cases coming on more grad- 
ually the temperature may be only from 100° to 102°, and suppuration 
may not occur for two or three weeks. In the most severe cases the 
progress is rapid, one joint after another being involved, with general 
symptoms of pyemia, and death may occur in a week or ten days, usually 
from some visceral inflammation, pneumonia, pericatditis, or meningitis. 
This very severe course is less frequent than the more protracted one 
where symptoms last from two to four weeks. Unless the pus is evac- 
uated extensive burrowing may take place. 

In Townsend’s collection of 73 cases, the joints were involved in the 
following order: hip, in 38; knee, in 27; shoulder, in 12; wrist, in 5; 
ankle, in 4; elbow, in 4; small joints, in 4. In three-fourths of these 
cases only a single joint was affected. No bacteriological examinations 
were reported. In my own 26 gonococcus cases, the localisation was as 
follows: finger or metacarpus, in 20; ankle, in 18; knee, in 17; wrist, in 
12; toe or metatarsus, in 10; shoulder, in 9; elbow, in 5; temporo- 
maxillary, in 1; hip, in 1. The average number of joints involved was 
four or five, the largest number being eight. The tendency of the gono- 
coccus infections to involve the small joints is rather striking. 

Diagnosis.—When several joints are involved, the disease has often 
been mistaken for rheumatism, which, however, at this age is so rare it 
may be ignored. Syphilitic epiphysitis resembles it in the localised ten- 
derness and disability; but the rapid swelling and the severe constitu- 
tional symptoms are lacking. 

Treatment.—Cold applications or wet dressings may be useful in 
relieving the symptoms. In some cases, most frequently when the cause 
is the gonococcus, the inflammation subsides without suppuration. In 
infections due to other organisms, suppuration almost invariably occurs 
and early free incision should be practised, followed by fixation of the 
joint. The results depend in no small degree upon the promptness with 
which the pus is evacuated. In the gonococcus cases there may be com- 
plete recovery. In most of the others the functions are impaired. 


THE TUBERCULOUS DISEASES OF THE BONES AND JOINTS. 


The chronic forms of tuberculous bone-disease, on account of their 
insidious onset and the frequency with which they simulate other dis- 
eases, more frequently fall, in the early stage at least, into the hands of 
the physician than into those of the general or orthopedic surgeon. All 
that will be attempted in this chapter will be to outline in a general way 
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the most important forms—viz., disease of the vertebra, hip, and knee— 
dwelling particularly upon the early symptoms and diagnosis. For 
their fuller discussion, particularly as to the details of treatment, the 
reader is referred to text-books on general or orthopedic surgery. The 
causes are the same, and the ieee are very similar in all forms, and 
will therefore be considered together. 

Etiology.—The age at which tuberculosis of the bones most frequent- 
ly begins, is from the third to the eighth year, it being comparatively rare 
before the end of the second year. The sexes are affected with about 
equal frequency. Tuberculous bone disease may occur in a child who has 
previously been in apparent health, but more often in one who has been 
reduced by some previous illness, especially the infectious diseases; of 
these, it most frequently follows measles and whooping-cough. 

A family history of tuberculosis is present in a large number, but 
by no means in a majority of the cases. Like tuberculosis of the cervical 
glands, it is rarely preceded by other tuberculous processes, although it 
may be followed by them. It usually appears as an example of primary 
infection; but it seems very improbable that such should actually be the 
case. It is more likely that there has previously been a latent focus of 
tuberculosis elsewhere in the body. In many cases, antecedent disease of 
the bronchial glands has been demonstrated by autopsy. Infection from 
these or from other tuberculous lymph glands is the most probable 
explanation of the origin of infection in cases of bone disease. However, 
by some writers, notably Baumgarten, tuberculous disease of bone is 
regarded as due to direct inheritance, and is to be compared to the bone 
lesions which occur as late manifestations of hereditary syphilis. 

Traumatism is often an exciting cause, and it may determine the 
site of the disease. 

Lesions.—The tuberculous joint diseases of childhood are, as a rule, 
secondary to disease of the bones. Hip-joint disease usually begins in 
the head of the femur, and knee-joint disease in one of the condyles; 
ankle-joint disease in the lower epiphysis of the tibia, ete. 

The frequency with which disease is seen in the different locations is 
shown by the following table, which gives the number of cases of each 
form applying for treatment at the Hospital for Ruptured and Crippled, 
New York, during sten years: 
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The character of the bone disease upon which chronic joint disease de- 
pends is generally a primary ostitis, which affects the articular extremities 
of the long bones usually beginning near the epiphyseal line; in the short 
bones it is a central ostitis. The stages in the process are first congestion, 
swelling, and cell infiltration, followed by caseation, and frequently by 
softening and suppuration. In the early stage, the bone is slightly en- 
larged, and on section one or more yellowish foci of disease are seen. ‘The 
disease may be arrested in this stage, encapsulation of the inflammatory 
products taking place; or it may continue until there is a more or less 
extensive breaking down or disintegration of the affected bone. As the 
disease extends there are involved, the periosteum, the articular cartilage, 
and finally the joint itself. Abscess may form in the joint or in the soft 
parts surrounding the bone. The process is quite analogous to tuberculous 
disease of the lung. As the disease advances ligamentous attachments are 
loosened, and displacement of the parts occurs with the production of 
deformity, due partly to muscular contraction and partly to the weight of 
the body. The inflammatory process with its resulting disintegration 
generally goes on to a certain point, where it is arrested. Gradually the 
broken-down bone substance is separated and thrown off in small particles 
in the discharge, and a reparative process begins, with the formation of 
healthy bone. Where joint structures have been destroyed, cure takes 
place by bony ankylosis. Sometimes the disease finds its way to the 
surface without involving the joint; at other times the disease may be 
arrested, and its products become encapsulated within the bone. Inflam- 
mation of the joint may occur by a gradual extension of the inflammatory 
process, or by a sudden perforation of the articular lamella. As a result 
of extensive disease, all the joint structures may be affected,—the synovial 
membrane, ligaments, articular cartilages, and the cellular tissue surround- 
ing the joint. The process of disintegration and that of repair are both 
very chronic and measured by months or years. The entire course of the 
disease is from one to ten years, three years being about the average dura- 
tion. In the great proportion of cases but one joint is involved, although 
it is not infrequent in hospitals to see two, three, and sometimes four of 
the large joints affected in the same patient. 

Secondary lesions.—Abscesses form in a considerable proportion of 
the cases, and often burrow a long distance before they reach the surface. 
Amyloid degeneration of the liver, spleen, and kidney, and sometimes of 
the villi of the intestines, occurs as the result of the prolonged suppura- 
tion, chiefly in connection with disease of the hip or spine, occasionally 
with that of the knee. General or localized tuberculosis, particularly 
tuberculous meningitis, may develop at any time and prove fatal. 

CARIES OF THE SPINE—PorttT’s DisEasze.—This consists in a chronic 
inflammation of the bodies of the vertebra, usually beginning in the cen- 
tral portion and extending to the periosteum, ligaments, cartilages, and, 
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in fact, to all the contiguous structures. Secondarily it involves the mem- 
branes of the cord, the roots of the spinal nerves, and even the cord itself. 
The number of vertebra usually affected is from two to five. The gross 
appearance of the lesion in a well-marked case is shown in the a accompany- 
ing cut (Fig.177). After the bodies of the vertebre have become soft- 
ened and partially broken down “by disease, the pressure from the super- 
incumbent weight of the body causes them to fall together and produces 
a backward displacement of the spinous processes, giving rise to the de- 
formity known as kyphosis, which in its ex- 
treme form is popularly known as “ hunch- 
back.” 

Any part of the vertebral column may be 
affected; but the disease is most frequent in 
the dorsal region, as shown by the following 
statistics from the Hospital for Ruptured and 
Crippled: of 2,143 cases, 72°5 per cent affected 
the dorsal region, 15°3 per cent the lumbar 
region, and 12°2 per cent the cervical region. 

Symptoms.—The onset is gradual, often in- 
sidious, and the early symptoms are frequently 
overlooked or misinterpreted. The case may 
go on for weeks or even months before the 
true nature of the disease is recognised, which 
is often not until deformity has occurred. In 
nearly all cases, however, the early symptoms 
are sufficiently characteristic to enable a care- 
ful observer to make a diagnosis before the 
stage of deformity. 


Fie. 177.—Pott’s disease of the 


The most constant early symptoms are: (1) epee Gores eee a ver- 

. . . . 1cal section oO 1e spine, 
pains caused by the irritation of the nerve showing disintegration of the 
: : f bodies of the vertebree and 
roots and referred to various parts of the body, pnoreachiment upon the spiral 
following the distribution of the spinal nerves ; canal. (From a patient dying 
EIEN ‘ in the Hospital for Ruptured 

(2) rigidity of the spine from muscular spasm, and Crippled.) 


this being an attempt to prevent motion at 

the seat of disease; and (3) the assumption of various postures calculated 
to relieve pressure upon the diseased vertebral bodies. Sometimes the first 
symptoms are those of pressure-paralysis (page 829) ; at others they are 
the local signs of abscess. In addition to the local symptoms mentioned, 
there is usually disturbed sleep, often accompanied by moaning. 

Cervical disease.—The pains are often felt above the point of disease, 
frequently in the form of occipital neuralgia; sometimes they are referred 
to the front or the side of the neck. They may be so frequent and so 
severe that the face assumes a constant expression of anxiety or distress. 
In other cases pain is excited only by an attempt at movement. The 
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muscular spasm most frequently takes the form of slight torticollis, some- 
times of slight opisthotonus; sometimes there is simply a fixation of the 
head by a tonic spasm of all the muscles of the neck; both active and 
passive motion is resisted, and any movement may be so painful that the 
child involuntarily steadies its head with its hands. These symptoms 
come on gradually and are persistent. Sometimes they are overlooked, and 
the first thing to attract attention is a progressive weakness in the lower 
extremities, which proves the beginning of paraplegia. Occasionally the 
first marked symptoms are those due to the formation of a retro-pharyn- 
geal or a retro-cesophageal abscess. 

The deformity from cervical disease develops much later than when 
the disease is located elsewhere. Usually the neck appears broadened or 
thickened in a nearly uniform way, and often the head seems to have 
settled downward upon the shoulders. In the lower cervical region, a 
kyphosis is not infrequent; but in the middle and upper regions there is 
more often an anterior prominence, which may be felt in the posterior 
wall of the pharynx. 

Dorsal disease.—The referred pains are now below the seat of disease, 
and take the form of intercostal neuralgia or pain in the epigastrium or the 
abdomen. ‘They are often ascribed to cold, malaria, indigestion, or worms. 
There is a disposition to assume the prone position while sleeping, and 
also to lean across a chair or the lap of the nurse. The child walks care- 
fully, holding the spine erect and very stiffly, and exhibits great caution 
in getting into or out of bed, or in rising from a recumbent position. In 
the beginning there may be a slight lordosis, or forward curve at the seat 
of disease, instead of the usual kyphosis or backward projection, but the 
latter soon takes its place, and with it is seen the compensatory lordosis in 
the lumbar region. 

Lumbar disease.—The first symptoms here are often pain and lame- 
ness, referred to one of the lower extremities. This frequently leads to 
the suspicion that the hip is the seat of disease. In addition to the lame- 
ness there may be a tilting of the pelvis to one side, and sometimes quite 
a distinct lateral curvature of the spine. Referred pains are not so fre- 
quent nor so severe as when the upper part of the spine is affected; they 
may be felt in the groin, in the loin, in the thigh, in the buttock, or in 
the hypogastrium. The gait and attitude are very characteristic: throw- 
ing the shoulders well back, the patient walks stiffly with short steps, 
holding the spine with the greatest care. He rises from the floor awk- 
wardly and with difficulty. Deformity is not usually so early or so 
marked as when the disease is dorsal, and often before it is visible there 
are symptoms due to the formation of psoas abscess,—lameness, flexion of 
one thigh, and a tumour deep in the iliac fossa or at the upper and 
inner aspect of the thigh; in both locations it has often been mistaken 
for hernia. 
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Physical examination.—Whenever any of the above symptoms are 
present, the child should be stripped and submitted to a thorough exami- 
nation, the purpose of which should be to determine, first, the existence of 
any deformity; secondly, the mobility of the spine; thirdly, the presence 
of any secondary lesions, such as abscesses or paralysis. The mobility of 
the spine is best determined by studying the attitude, gait, and posture of 
the child, and the manner of stooping or rising from the floor. The gait 
has already been described with the symptoms of lumbar disease. As it 
has been aptly put, “the child walks with its legs but not with its back.” 
In stooping, the same disinclination to bend or move the spine is seen. 
It is often impossible to induce the child to stoop at all, and when it does 
so, to pick up some object, there is acute flexion at the knee and hip, but 
as little bending of the spine as possible. In rising from the recumbent 
position the same thing is seen. The posture and attitude of the child 
will be modified by the position of the disease, and somewhat by the ac- 
tivity of the process at the time; however, by comparing the movements 
referred to with those of a healthy child, the great difference will at once 
be apparent. If the symptoms point to cervical disease, a digital explora- 
tion of the pharynx for deformity or abscess should be made, and the 
extremities should be examined for paralysis. If the disease is in the’ 
lumbar region, deep palpation of the iliac fossa should be made to discover 
a psoas abscess, and the passive movements of the thigh should be carefully 
tested to determine whether there is any resistance to extreme extension, 
this often being present before the psoas tumour. No matter how clearly 
the lameness may be at the hip, it should be remembered that this often 
results from disease of the lumbar spine. If the thigh is flexed and freely 
movable except in extension, the symptoms are probably the result of 
psoas irritation, for in hip-joint disease the other movements of the joint 
are also resisted. 

The deformity of Pott’s disease is often spoken of as “ angular ” curva- 
ture of the spine. While this is a true description of the disease at an 
advanced stage, there is often in the early stage only a general curve. 
Later a slight knuckle is seen from the unnatural projection of a single 
spinous process. This deformity may increase and finally involve five or 
six vertebre. It is usually greatest in the upper dorsal region. A slight 
prominence, which does not disappear on suspending the patient, is always 
suspicious. 

Tenderness upon pressure over the spinous processes and increased 
gensitiveness to heat and cold, are rarely present. Pain may sometimes 
be produced by downward pressure upon the head or shoulders in the axis 
of the spine. This symptom is not necessary for diagnosis, and the at- 
tempt to elicit it is strongly condemned by Gibney, who has seen serious 
harm follow such a test. 

Course of the disease.—Caries of the spine is a very chronic disease, its 
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course being measured by months or years, but marked, as in all chronic 
diseases, by periods of remission and exacerbation. An exacerbation may 
follow traumatism, and is often accompanied by the formation of an ab- 
scess. After the disease has lasted from one to three years, the destruc- 
tive inflammation usually ceases and repair begins, a cure being finally 
effected by a process of consolidation of the fragments of the diseased 
vertebre, and the production of ankylosis. Relapses are easily excited 
by traumatism, by improper treatment or by discontinuing the use of 
mechanical supports before the disease is arrested. 

Abscesses.—The frequency with which abscesses occur depends some- 
what upon the treatment. ‘Townsend states that of 380 cases, abscess was 
present in 20 per cent. ‘They are rarely seen earlier than three or four 
months from the beginning of symptoms, and usually belong to the sec- 
ond year of the disease. They sometimes form with acute symptoms, but 
more frequently they appear as typical cold abscesses. ‘Those connected 
with cervical disease are retro-pharyngeal or retro-cesophageal, or they 
may open externally, usually just above the clavicle, in front of the sterno- 
mastoid muscle. Those with disease of the lower cervical and upper dorsal 
vertebra, are apt to burrow along the spine, appearing in the lumbar re- 
gion; rarely they may rupture into the esophagus or the pleural cavity. 
Those with disease of the lower dorsal or lumbar vertebree, may open just 
above the iliac crest posteriorly, or burrow anteriorly between the abdomi- 
nal muscles, but the usual course is for them to follow the psoas muscle, 
appearing in the groin just above Poupart’s ligament or at the upper and 
inner aspect of the thigh. 

Paralysis occurs in about one half the cases in which the disease affects 
the lower cervical and upper dorsal vertebree, but it is rare when the dis- 
ease is below the middle dorsal region (see Compression Myelitis). 

Prognosis.—'I'he actual mortality of Pott’s disease is difficult to state, 
so many of the consequences of the disease being remote and not fully 
appreciated until adult life is reached. The general mortality from all 
causes is from ten to twenty per cent. The causes of death are exhaus- 
tion from prolonged suppuration, amyloid degeneration, myelitis, general 
tuberculosis, and tuberculous meningitis. Sudden death occasionally oc- 
curs from pressure upon the cord in the upper cervical region, or from the 
pressure effects of abscesses. in the posterior pharynx or in the posterior 
mediastinum. 

The prognosis as to the amount of permanent deformity, will depend 
upon the seat of the disease, the time at which treatment is begun, and 
upon the thoroughness with which it is carried out. The best results as 
to deformity are obtained when the disease is below the middle dorsal re- 
gion. With improved methods of treatment begun early, a large number 
of these patients recover with an insignificant amount of deformity, and 
some with none whatever. 
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Diagnosis.—The spinal deformity resulting from Pott’s disease may be 
confounded with rachitic kyphosis or with rotary lateral curvature. Rachitic 
curvatures (page 261) are usually seen in children under eighteen months 
of age, a time when Pott’s disease is rare; there are other signs of rickets 
present, and instead of rigidity theve is usually undue mobility of the spine. 
What is true of rickets may be said of all curvatures depending upon mal- 
nutrition. Rotary lateral curvature is seen about puberty, rarely in young 
children except in connection with rickets. A slight lateral deviation of 
the spine, sometimes seen in the early stage of caries, may resemble a case 
of incipient rotary curvature. The latter is not attended by pain or rigidity, 
and is most frequent in young girls from eleven to fourteen years of age. 

Other abscesses may be mistaken for those dependent upon vertebral 
caries. This difficulty is likely to exist in the cases attended by very 
little spinal deformity. These abscesses are most frequently in the iliac 
fossa or in the lumbar region, and may be due to perinephritis or ap- 
pendicitis. The latter are more acute than those depending upon bone 
disease and usually accompanied by fever. Tumours of the vertebra or 
of the spinal cord may give rise to symptoms almost identical with those 
resulting from compression myelitis due to Pott’s disease, but both of 
these are extremely rare. 

Treatment.—The treatment of Pott’s disease is both general and local, 
and neither should be neglected. The constitutional treatment should be 
similar to that employed in other forms of tuberculosis. 

The indications for local treatment are to put the diseased parts at 
rest, by immobilizing the spine and removing the superincumbent weight 
of the body. With the great advances made in orthopedic surgery it is 
no longer necessary to confine these patients in bed, as was formerly prac- 
tised, to secure this result. It may be accomplished either by plaster-of- 
Paris, or some other form of jacket, or a properly fitting steel brace. A 
head-support should be attached to all forms of apparatus, if the disease 
is above the middle dorsal region. The closest attention to details and 
much experience in the use of apparatus are required to secure the best 
results. In perhaps no class of cases has the beneficial results of mod- 
ern scientific treatment been more apparent than in those of Pott’s dis- 
ease. or the details in regard to the mechanical treatment and the 
different forms of apparatus, the reader is referred to works on general 
or orthopedic surgery. 

ARTICULAR OSsTITIS oF THE Hip—Hrp-Jornr Disrasre—Morpvus 
Coxarius.—In early childhood this generally begins as a chronic ostitis 
in the head of the femur, starting near the epiphyseal line. Exception- 
ally, and according to Gibney, oftener in older children, it begins in the 
acetabulum. The pathological process, as well as the clinical history, is 
generally described as consisting of three stages. In the first stage—that 
of ostitis—the lesions are limited to the bone; in the second stage—that 
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of arthritis—all the joint structures are involved, and in this stage sup- 
puration usually occurs; in the third stage there is breaking down and 
absorption of the head and sometimes of the neck of the femur, which, 
with destruction of the ligaments, leads to marked displacement of the 
parts from muscular contraction. The disease may be arrested in the 
first or in the second stage, or it may continue through all three stages. 

Symptoms.—Clinically, the usual duration of the first stage is three or 
four months; it may last only for a few weeks, it may extend over two 
or three years, and the disease may be arrested in this stage. The onset 
is usually very gradual, and the symptoms are often considered of trivial 
importance until they have continued for some weeks. (Generally the first 
thing noticed is slight lameness, due to stiffness of the joint. In the 
beginning this may be seen only in the morning, wearing off during the 
day. It may be accompanied by some tenderness about the hip and a dis- 
inclination to walk. A little later the child complains of pain, which is 
most frequently referred to the front of the knee or the inner aspect of 
the thigh, but only in rare cases to the hip itself. This is slight at first, 
but gradually increases in frequency and severity, and soon there are 
added the “starting pains” at night, which are one of the most character- 
istic features of early hip-disease. These pains are produced by a sudden 
spasm of the muscles during sleep. The child often cries out sharply 
without waking, sometimes wakes with a cry; this is often repeated sev- 
eral times during the night. Soon restlessness and fretfulness during the 
day are present. The lameness, which at first was slight and occasional, 
or noticed only in the morning, comes to be a constant symptom, and 
week by week increases in severity. The evolution of these symptoms 
may take only a few weeks, but sometimes they come and go in the most 
inexplicable manner during a period of several months, or even one to 
two years, before they are fully developed. 

Physical examination.—Every child with a suspicious lameness, or 
with pains like those mentioned, should be stripped and submitted to a 
thorough examination. The first points to be observed on inspection re- 
late to the general contour of the hip; every prominence and depression 
should be carefully noted. Then the attitude and gait should be studied ; 
and finally all the functions of the joint should be carefully tested, and 
the limbs measured, to determine the existence of shortening or atrophy. 
At every step a comparison should be made with the sound limb. The 
contour of the hip is changed quite uniformly: there is broadening and 
flattening of the whole gluteal region; the trochanter is unnaturally 
prominent; the gluteal fold is shortened, and often single instead of 
double. There is no characteristic position of the limb in this stage. 
There is atrophy of the thigh and often of the calf. In Fig. 178 is shown 
the appearance of a typical case in the full development of the first stage. 
In walking, the child favours the diseased side, throwing the weight as 


HIP-JOINT DISEASE. 909 


much as possible upon the sound limb; but all these symptoms are of 
much less importance for diagnosis than is an examination of the func- 
tions of the joint. 

For this purpose the child should be placed upon a table upon its 
back, and the various movements of the hip—abduction, adduction, flexion, 
extension, and rotation—should be executed, first with the sound limb 
and then with the suspected one, the two being 
carefully compared at every point to determine 
the degree of motion allowed. It is not neces- 
sary that force should be employed or pain in- 
flicted. If the symptoms have existed for some 
weeks, there is generally a limitation of motion 
at the hip in all directions, but first usually in 
abduction, rotation, or extension. In more ad- 
vanced cases, no motion whatever may be per- 
mitted at the joint, the pelvis tilting with the 
slightest movement of the femur. This fixation 
of the hip is due to tonic muscular spasm. 
Crowding the articular surfaces together, by 
pressure upon the heel or trochanter, produces 
pain, which is usually referred to the joint. 
_ This test should be carefully made, lest injury 
be inflicted. Gibney cautions against examina- 
tions under ether, since in this way serious in- 
jury may be done unconsciously. 

Second stage.—This has been called the stage 
of arthritis. Its existence may be assumed when 
the limb takes the position of marked perma- 
nent deformity, which is due at this period to 
muscular action, not to destructive bone changes. 
The transition from the first to the second stage 


Fig. 178.—Hip-joint disease, at 


ae . ; p 
is in most cases a gradual one, and the line be file elhot ils: arse slabs: 
tween the two can not be sharply drawn; some- showing muscular atrophy, 
2 Oh we 4 prominence of the trochan- 
times, however, it is rapid, and marked by a ter, flattening of the gluteal 


sharp exacerbation of all the symptoms. This Bie and pstaple elute) 


may indicate a sudden perforation of the joint, 

and the rapid development of suppurative arthritis. Such is the usual 
result when an abscess which has been slowly forming in the bone, opens 
into the joint; or acute joint inflammation may be lighted up without 
so evident a cause. Sometimes the pus reaches the surface below the 
capsular ligament, and the joint remains intact. An acute exacerba- 
tion is indicated by increased pain, excessive tenderness about the hip, 
often by inability to walk, or even to bear any weight upon the limb, and 
frequently by fever. The position assumed by the limb is now fairly 
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characteristic. The foot is generally everted, the thigh slightly flexed and 
rotated outward, and the limb apparently lengthened. There may be 
infiltration anywhere about the hip, due to the formation of an abscess. 
The muscular spasm is so great that the joint is locked,—no motion 
whatever being allowed. Abscesses may form at any point about the 
hip; they are especidlly frequent at the upper and outer aspect of the 
thigh, and may burrow long distances before reaching the surface. The 
duration of the second stage also is indefinite, but it usually lasts from a 
few months to a year, or the disease may be arrested in this stage. 

Third stage—There is now marked deformity, which is the result of 
muscular contraction after absorption of the head and sometimes the 
neck of the femur, and destruction of the ligaments. The position of 
the limb is a very constant one, and resembles that present in dislocation 
upon the dorsum of the ilium. There is shortening of from one to four 
inches; the thigh is strongly flexed, adducted, and rotated inward, and 
the foot is inverted; the trochanter lies against the outer surface of the 
ilium, and is above Nélaton’s line. In this position the joint may be- 
come ankylosed. The displacement usually comes on gradually, but it is 
sometimes so sudden as to be mistaken for a true dislocation, although 
the latter is exceedingly rare in the course of hip-disease. 

There is now marked atrophy of all the muscles of the limb, and the 
thigh may be two or three inches smaller than its fellow. No motion at. 
all is usually allowed at the hip, but this is compensated for to some degree, 
by the exaggerated mobility of the lumbar spine. The spinal curvature— 
lordosis—is very marked both upon standing and walking. The duration 
of this stage may be several years. From time to time exacerbations oc- 
cur, often excited by falls, and accompanied by the formation of new ab- 
scesses. In protracted cases, all the soft parts about the hip may be seamed 
with cicatrices from old sinuses. After the disease has gone on to the 
third stage, cure can take place only by ankylosis. 

Diagnosis.—The important point in the early diagnosis of ostitis of 
the hip, is the gradual evolution of the symptoms, the most characteristic 
of which are lameness, “ starting pains” at night, and impairment of all 
the functions of the joint. Mistakes in diagnosis most frequently arise 
from a failure to obtain a careful history, and from relying too much 
upon the symptoms of lameness and deformity. The essentially chronic 
character of the disease should constantly be borne in mind. In the vast 
majority of cases, with a careful history, and a thorough examination, 
there can be but little doubt as to the diagnosis except at the very outset. 
The proportion of obscure and irregular cases to those following the 
regular course, is small. 

In the early stage, hip-joint disease may be confounded with a strainof 
the joint, with muscular rheumatism, poliomyelitis, periostitis of the shaft 
of the femur, phlegmonous inflammation in the neighbourhood of the 
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joint, or with caries of the lumbar spine. In the second stage there is 

even less difficulty in diagnosis, although abscesses resulting from perine- ’ 
phritis or appendicitis have been mistaken for those arising from hip-dis- 

ease. In the third stage, a mistake is almost impossible. 

Prognosis.—T'his is to be considered both with reference to life and 
limb. The records of the Hospital for Ruptured and Crippled show the 
mortality of hospital patients with hip-disease to be nearly 25 per cent. 
This includes deaths directly or indirectly traceable to the disease. The 
causes are nearly the same as in caries of the spine,—exhaustion from pro- 
longed suppuration, amyloid degeneration, and general tuberculosis or 
tuberculous meningitis. 

Under the most favourable conditions, the disease may be arrested in 
the first stage, and recovery occur without lameness or any noticeable im- 
pairment of the joint functions. This result, however, is not often ob- 
tained, because the disease is usually well advanced before it is recognised, 
or because of the difficulty in the way of carrying out all the details of 
treatment in the best possible manner. If the disease has advanced to the 
second stage, and suppuration has occurred, there always results some im- 
pairment of the joint functions; usually there are decided lameness and 
marked muscular atrophy, but very little shortening or deformity, provided 
the limb has been kept in the proper position. If the disease has ad- 
vanced to the third stage, there are always marked shortening, deformity, 
and lameness. 

Treatment.—The indications for constitutional treatment are the same 
as in caries of the spine. The purpose of local treatment is to secure con- 
stant and complete rest for the diseased parts, and to prevent deformity. 
Rest is secured by overcoming the muscular spasm by means of extension, 
by immobilizing the joint, and by transferring the weight of the body, in 
walking, from the hip to the perineum. All these indications are now 
met, while the patient is up and about, by the use of the most approved 
apparatus. Formerly, rest and immobilization could be secured only by 
keeping the patient in bed, with the use of the weight and pulley. The 
general opinion of orthopedic surgeons at the present day is against 
excision, except in cases where, in spite of treatment by apparatus, the 
disease has advanced to the third stage, and in cases where life is threat- 
ened from prolonged suppuration and exhaustion. Under these con- 
ditions, excision should be performed; but early excision gives results 
very much inferior to those obtained by mechanical and constitutional 
treatment. 

ARTICULAR OSTITIS OF THE KNEE—KNEE-JOINT DISEASE—WHITE 
SWELLING.—Ostitis of the knee usually begins in one of the condyles of 
the femur, the inner much oftener than the outer one; less frequently it 
begins in the head of the tibia. The pathological process is very much 
like that at the hip. There is in the first stage a central ostitis accom- 
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panied by infiltration and expansion of the part of the bone affected. 
The disease may remain limited to the bone, the inflammatory products 
becoming encapsulated, or softening and breaking down may occur, with 
the formation of an abscess. Gradually the process extends outward, and 
the periosteum and the soft parts are involved. The disease may invade 
the joint itself in a destructive inflammation, or pus may escape externally 
without seriously involving the joint structures. The degree to which the 
joint is involved, varies much in different cases; there may be only a sim- 
ple synovitis, a suppurative arthritis, or a destruction of the cartilages 
and articular ends of the bones, synovial membrane, and ligaments, so 
that in the advanced stage all traces of a joint structure-are lost. 

If the process remains limited to the bone, recovery may take place 
with very little impairment of the joint functions. If suppuration in the 
joint has taken place, there will be more or less stiffness and fibrous or 
bony ankylosis. When there is destruction of the ligaments and articu- 
lar ends of the bones, the limb assumes a characteristic position—the 
joint is flexed, the tibia is displaced backward and rotated outward, and 
there is marked over-riding of the femur. Bony ankylosis in this posi- 
tion is often seen. 

Symptoms.—The earliest symptoms of disease at the knee are usually 
a slight stiffness of the joint, with a disposition to flexion and slight 
lameness. At first these symptoms are noticed only occasionally; finally 
they become constant and there is pain, which is usually referred to the 
knee. In some cases there are “starting pains” at night, although these 
are less constant and less severe than in hip-disease. Swelling is noticed 
early, as the diseased parts are so superficial. At first this is chiefly of 
the bone itself; the condyle, usually the inner one, is enlarged and elon- 
gated, often to a marked degree, before there is any infiltration of the soft 
parts. Later there is a general fusiform swelling, involving the entire 
joint and effacing all the normal outlines. Some tenderness upon pres- 
sure over the bone affected is present quite early, and there may be atrophy 
of the muscles of the thigh and calf. The knee is flexed and slightly 
rotated outward, the position which secures the most complete relaxation 
of the joint structures. In some cases there is seen the characteristic 
swelling due to distention of the synovial membrane. Abscesses may 
form anywhere about the joint; very frequently they burrow beneath the 
tendon of the quadriceps extensor as far as the middle of the thigh. 
Gradually the deformity increases until the leg may be flexed at a right 
angle, and rotated outward over an are of twenty or thirty degrees. 

The course of the disease resembles that of ostitis of the hip and the 
spine. During periods of remission, pain and tenderness often subside for 
several months so completely as to lead to the supposition that the disease 
has been arrested. An exacerbation is often excited by a fall or a strain 
of the joint, or it may follow an attack of acute illness. The disease may 
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then progress rapidly and abscess after abscess form, with extensive de- - 
struction of all the joint structures and the production of permanent 
deformity. 

Prognosis.—The danger to life is considerably less than in disease of 
the hip or spine. Death, however, results from the same causes—exhaus- 
tion, amyloid degeneration, and general tuberculosis or tuberculous men- 
ingitis. 

With an early diagnosis and proper treatment the disease may, in a 
considerable proportion of cases, remain limited to the bone, and the 
resulting lameness and deformity be very slight; but otherwise a certain 
amount of lameness results from the stiffness of the joint. This may be 
due either to fibrous thickening or to bony ankylosis. Nearly all patients 
are able to walk without crutches, and if proper treatment has been carried 
out there is neither marked shortening nor deformity, although there is 
always great muscular atrophy. 

Diagnosis.— The important symptoms for diagnosis, are the gradual 
onset, the early swelling which is due to enlargement of the bone, and the 
constant lameness and deformity. The disease may be confounded with 
rheumatism, with synovitis, and even with scurvy. In all these cases the 
resemblance exists only during the period of exacerbation. A careful his- 
tory, however, will usually clear up the diagnosis. 

Treatment.—The general treatment is the same as in other forms of 
joint disease. The indications for local treatment are the same as in hip- 
disease,—viz., to immobilize the affected limb and prevent deformity. 
This is accomplished by a form of apparatus which transfers the weight 
of the body from the joint to the perineum, and which overcomes the 
muscular spasm which produces flexion and inward rotation of the joint. 
As in hip-disease, the results with mechanical and constitutional treat- 
ment are decidedly better than from early operative measures; but late 
operations are indicated under the same conditions. 

TuBERCULOUS OsTEO-MyYELITIS.—This disease is rarely seen except in 
the short tubular bones, most frequently those of the hand and fingers. 
From this fact it is often called scrofulous or tuberculous dactylitis. It 
is described by many writers under the name of spina ventosa. Unger * 
gives the following figures showing the frequency with which the different 
bones were affected: fingers in 43, toes in 3, metacarpus in 41, metatarsus 
in 14, radius in 2, ulna in 2, tibia in 3, jawin 3. The first phalanx of the 
index finger is the bone which is most frequently the seat of disease. In 
the majority of cases the process is confined to a single bone, although it 
is not rare to see five or six affected. In such cases the disease is seldom 
symmetrical. The process is a chronic inflammation, beginning in the 
centre of the bone with the deposit of tuberculous material. The swelling 


* Archiv fiir Kinderheilkunde, Bd. ii, 2383. 
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which follows causes an expansion of the bone and thinning of the shaft, 
until a mere shell may remain. The later changes are, inflammation of 
the periosteum and the soft parts, the formation of abscesses and sinuses, 
necrosis, the exfoliation of sequestra, ete. The entire disease lasts from 
one to three years, and causes in most cases marked deformity. 
Tuberculous dactylitis is essentially a disease of early childhood, being 
seen most frequently during the second and third years. In a consider- 
able proportion of the cases there is a family history of tuberculosis. The 
disease frequently appears to be the only tuberculous lesion in the body, 
but tuberculosis of the hip, knee, ankle, or spine may be associated. 
Symptoms.—Tuberculous dactylitis usually begins as a painless en- 
largement of one of the phalanges, most frequently the first one of the in- 
dex finger. It may be two or three months before it is of sufficient size to 


Fie. 179.—Tuberculous dactylitis of the first phalanx of the index finger. 


attract much attention. Exceptionally the inflammation is a more active 
one, and is accompanied by both pain and tenderness. The swelling is 
quite characteristic; it is smooth, hard, uniform, and generally spindle- 
shaped, involving the entire phalanx of the affected finger. The appear- 
ance of a severe typical case is shown in Fig. 179. Later there is discol- 
ouration of the skin, and usually there is suppuration. The abscess 
generally opens at the side of the finger, and a curdy pus is evacuated. If 
the opening is enlarged by an incision there is found a cavity partly filled 
with caseous matter, and dead bone is felt, and perhaps a loose sequestrum. 
The cavity is surrounded by a thin shell of new bone, which is formed 
from the periosteum. If no operation is done the discharge continues for 
weeks or months, other abscesses often form, and finally several small 
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sequestra are exfoliated,—sometimes a single large one, which is the shell 
of the diseased phalanx almost entire. 

In some cases the disease is arrested before necrosis occurs, but in the 
majority this is not so. After the wounds have all healed the finger 
remains shortened, deformed, and often useless. In some cases the disor- 
ganization is so extensive that amputation is necessary. 

Diagnosis.— The recognition of dactylitis is usually easy, but as symp- 
toms identical in almost every particular may be seen in a syphilitic in- 
flammation, it is often difficult to tell with which of the two forms one 
has to deal. The tuberculous form is very much more frequent; it may 
occur in a patient with tuberculous antecedents, or it may be associated 
with other tuberculous lesions. Syphilitic cases are distinguished by the 
fact that the lesion is more frequently multiple, that it is often symmetri- 
cal, and that other manifestations of syphilis are generally present. It is 
affected by anti-syphilitic remedies, which is not the case in the tubercu- 
lous variety. = 

Treatment,— Painting with iodine and like measures are useless. The 
diseased part should be kept at rest,—if a finger, by the application of a 
splint. Every means should be taken to build up the patient’s general 
health, as this is the most effective way to influence the local process. The 
general verdict of surgeons is against early excision as a means of arresting 
the disease. Abscesses should be opened early and freely, all diseased 
bone removed, the finger kept in proper position, and the wound treated 
according to general surgical principles. Under almost any treatment the 
disease is a protracted one, and rarely lasts less than a year. 


THE SYPHILITIC DISHASES OF BONH. 


The bone lesions of hereditary syphilis are not infrequent, but were 
long unrecognised, and have only within comparatively recent times been 
fully understood.* They may be divided into two groups,—those occur- 
ring with the early symptoms, and those which belong to the late manifes- 
tations of the disease. 

Acutre Epipnysitis.—This is the most frequent variety of bone dis- 
ease in early hereditary syphilis. It may begin even in intra-uterine life, 
and it forms one of the most characteristic lesions of the disease. To some 
degree it is almost invariably present in syphilitic foetuses and in syphilitic 
infants who are still-born. 

In the early stage, there is an increase in the cartilage cells and delayed 
ossification. Later, a line of softening forms at the epiphyseal junction, 
which may cause loosening of the cartilages and ultimately complete 
separation of the epiphysis from the shaft, by the formation of granula- 


* See Taylor, Bone Syphilis in Children, New York, 1875; also G, Wegner, Vir- 
chow’s Archives, Bd. 1, Heft 3. 


916 DISEASES OF THE BONES AND JOINTS. 


tion tissue between them. In cases receiving proper treatment, recovery 
may take place with good union, perfect function, and without any de- 
formity. In other cases degenerative changes continue, and infection 
with pyogenic germs may be added. The periosteum and the soft 
parts in the neighbourhood are now inyolved, with the formation of - 
external abscesses; or the disease extends to the medullary cavity, giv- 
ing rise to acute osteo-myelitis, which may lead to necrosis; or the con- 
tiguous joint may be invaded, causing an acute suppurative arthritis. 
This last result is more likely to occur where the epiphysis joins the shaft 
within the joint cavity. The large joints are usually affected, and the 


Fie. 180.—Syphilitic bone disease in a boy four years old. The lower end of the radius of both 
arms is enlarged as a result of former epiphysitis; there are sinuses leading to dead bone 
over the metacarpal bone of the right thumb, and over the upper extremity of the left ulna. 
The last two are recent lesions. 


lesions are frequently symmetrical. Acute suppurative arthritis may oc- 
cur independently of changes at the epiphysis; but even when these are 
seen in syphilitic infants they are to be regarded as of pyemic rather 
than of syphilitic origin. Secondary to the changes at the epiphysis, there 
is periostitis and inflammation of the soft parts. Periostitis of the shaft 
is rare in early infancy, 

The bones most frequently the seat of acute epiphysitis are the 
humerus, radius and ulna, although any of the long bones may be 
affected. 

Symptoms.—The early symptoms are usually quité acute, and appear 
during the first six weeks of life; they may precede any other mani- 
festations of syphilis. In some cases there is first noticed an inability on 
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the part of the child to move the limb, which may easily be mistaken for 
paralysis. It is, in fact, often described as “syphilitic pseudo-paralysis.” 
The limb lies perfectly motionless, and any attempt at passive movement 
causes evident pain. ‘There is tenderness on pressure and soon swelling is 
seen, both being most marked at the epiphyseal line. If the bone affected 
is superficially situated, as the lower epiphysis of the humerus, radius, or 
tibia, swelling is very apparent, while it may be scarcely perceptible at the 
upper epiphysis of the humerus. The swelling is usually cylindrical and 
moderate in degree, being limited to the extremity of the bone. In the 
more severe cases 1t may involve a groat part of the limb. Abscess may 
form and separation of the epiphysis take place, so that crepitation may 
be obtained by moving the limb. Separation of the epiphysis not infre- 
quently occurs even when there has been no suppuration. 

In the milder cases, or those which have been subjected to active 
treatment, both the swelling and the tenderness subside rapidly without 
suppuration ; and even though the epiphysis has separated from the shaft, 
it speedily unites. Where pseudo-paralysis has been the chief symptom, 
very rapid improvement occurs under treatment, and usually complete 
recovery of function in two or three weeks. If the disease extends to the 
joint, or if osteo-myelitis develops, the case is almost certainly fatal. 

Diagnosis,—This is usually easy, from the age of the patient—gener- 
ally under three months—the early prominence of pain and apparent loss 
of power, with the later appearance of swelling and signs of inflamma- 
tion at the epiphyseal junction. In all these respects the disease closely 
resembles scurvy; but the latter is rare before the eighth or tenth month, 
there is usually a history of the Jong-continued use of some proprietary 
infant food, and it is cured by dietetic treatment alone. 

The apparent loss of power may lead to the diagnosis of birth palsy, 
especially of the upper-arm type (page 112). The presence of acute pain 
and tenderness, the absence of the characteristic deformity, and the prompt 
recovery under constitutional treatment, usually make the distinction be- 
tween the two conditions an easy one. 

Treatment.—This is the same as in all early syphilitic manifestations, 
for which see the article on Syphilis. Locally, the part requires in the 
early stage only protection and rest. Should suppuration occur in the 
neighbouring joint, or should osteo-myelitis develop, these conditions 
should be treated surgically as they are when due to other causes. 

Curonic Ostro-Prriostitis.—This is the usual form of bone disease 
which is seen in late hereditary syphilis, and it is one of the most frequent 
and most characteristic lesions of that stage of the disease. Occurring 
in adults, this would be classed as a tertiary symptom. Chronic syphilitic 
osteo-periostitis is rarely seen before the third year, and most of the cases 
occur between the fifth and fourteenth years. The most frequent seat of 
disease is the tibia, and next to this the bones of the forearm and the 

59 
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cranium. The following is the frequency with which the different bones 
were affected in the series of cases reported by Fournier ati big: Au 91 
cases, ulna in 22, radius in 15, cranium in 16, humerus in 12, all others in 
37. The process may result either in a diffuse or a localized hyperplasia 
of bone or in necrosis. 

The typical changes are seen in the tibia. The shaft of the bone is 


Fie. 181.—Syphilitic disease of the tibia, showing the sabre-like deformity, in a boy 
nine years old. 


principally or solely affected. There is often produced a very characteris- 
tic deformity, consisting of a forward curve of the anterior border of the 
tibia, which has been compared to a sabre blade (Fig. 181). In some 
cases the bone is bent inward at its lower third, resembling somewhat a 
rachitic curvature (Fig. 182). Sometimes the entire shaft of the bone is 
affected, and it may be enlarged to nearly twice its normal dimensions. 


* Syphilis Héréditaire Tardive, Paris, 1886. 
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At other times the swelling is chiefly near the epiphysis, where large 
bosses may form of sufficient size to interfere with the functions of the 
joint. Instead of affecting the bone uniformly, the disease often affects 
only certain parts, leading to the formation of large nodes which are more 
likely to be followed by necrosis than are the other lesions. In most of 
the cases the process is purely a hyperplastic one, leaving the bone per- 
manently enlarged. Less frequently, there occur gummatous deposits 


Fia. 182.—Syphilitic disease of both tibie. The left shows a general enlargement of the bone, 
the characteristic curve of its anterior border, with ulcers due to necrosis. The enlarge- 
ment of the right tibia is less marked, and there is a pseudo-rachitic curve at its lower 
third. Cicatrices near the knee mark the site of former ulcers. (After Fournier.) 


in or beneath the periosteum, which may soften, suppurate, and lead to 
superficial necrosis, with the formation of sinuses that remain open until 
the sequestrum is exfoliated (Fig. 183). Syphilitic deposits sometimes 
take place in the interior of the bones, generally near the articular ends ; 
these may soften and break down with abscesses, sinuses, ete., very much 
after the manner of a tuberculous inflammation (Fig. 180). 

The lesions of the other long bones are essentially the same as of the 
tibia. They are nearly always symmetrical and often multiple. In a case 
recently under observation in a boy of four years, the disease involved 
both tibie, both radii, the right ulna, the left metatarsus, and the meta- 
carpal bone of the left thumb. The course of syphilitic osteo-periostitis 
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is very chronic, and some permanent deformity is the rule, unless cases 
come very early under treatment. 

When affecting the bones of the cranium the disease usually takes the 
form of a gummatous periostitis, which leads to the formation of large 
nodes. These may remain as permanent deformities, or they may break 
down and suppurate, with necrosis of one or both tables of the skull. 
This may be followed by inflammation 
of the dura, the pia, and even of the 
brain itself. 

Symptoms,—When the long bones 
are affected, the symptoms are pain, 
tenderness and deformity. ‘These come 
on very gradually, and often the de- 
formity is noticed before either pain or 
tenderness is sufficiently marked to at- 
tract attention. The pain is regularly 
worse at night, and often felt only at 
that time; it may be mild and occa- 
sional, or so severe as virtually to pre- 
vent sleep. There is tenderness on 
pressure over the bones affected, the 
acuteness of which will depend upon 
the activity of the process. When sup- 
puration occurs, it comes very slowly, 
and never with symptoms of acute in- 
flammation. Sinuses usually continue 
to discharge until a sequestrum is ex- 
folated. The course of the disease is 
~Fre. 183.—Syphilitie necrosis of the tibia. oe! tenes ee 

showing moderate enlargement of the usually several years. 

pone a OE When the cranium is affected, there 

are seen the irregular nodes, especially 
upon the frontal and parietal bones. They are from one to two inches 
in diameter, and project from one eighth to one fourth of an inch above 
the general outline of the skull. There may be pain, tenderness, soften- 
ing, suppuration, and necrosis, as in the long bones. 

Diagnosis.—It is so very rare that disease of the bones of the cranium 
is due in childhood to any other cause than syphilis, that this disease may 
always be assumed to exist if traumatism can be excluded. The bosses 
upon the cranium in rickets (page 262) are always large, smooth, and 
regular in position, and belong to infancy. 

Syphilitic disease of the long bones is recognised by the nocturnal 
pain, the tenderness and peculiar deformity, and by the association of 
other late manifestations of syphilis,—i. e., the peculiar notched teeth, 
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the interstitial keratitis, the enlarged epitrochlear glands, ete. Tuber= 
culous disease generally affects the articular ends of the bones; syphilis 
nearly always the shaft. The diffuse hyperplasia of the tibia and the 
sabre-like deformity of its anterior border are rarely if ever due to any 
other cause than syphilis. 4 

The deformities of the long bones have in some cases a certain resem- 
blance to those due to rickets, but on close examination there are seen 
striking differences. The epiphyseal enlargement at the wrist in rickets 
affects both bones (Plate V, page 258) ; in syphilis it is usually of one 
bone only (Fig. 180). The differences between rachitic curvatures of the 
tibia and the deformities from syphilis may be readily seen by comparing 
Figs. 48, 49, and 50 (pages 263-265) with Fig. 182. 


Fig. 184.—Multiple syphilitic dactylitis, In a child two years old. The disease affects the first 
phalanges of both thumbs, both little fingers, and the index finger of the left hand. 


Treatment.—The constitutional treatment of these lesions is the same 
as that of the other late manifestations of syphilis,—mercury and the 
iodide of potassium; for details, see the chapter on Syphilis. Surgical 
treatment is required in cases which terminate in necrosis, whether of the 
cranium or the extremities. ‘They are to be managed like the same con- 
ditions in adults. 

Sypuititic Dacty.Litis.—This belongs to a somewhat earlier period 
of syphilis than the disease just described, and is usually seen in children 
under five years old. It is not a frequent manifestation of syphilis, and 
as compared with tuberculous dactylitis it is rare. It was first fully de- 
scribed by Taylor (New York). The symptoms closely resemble the tuber- 
culous form. It may begin as a periostitis but more frequently as an 
osteo-myelitis. Like the tuberculous form it usually goes on to suppura- 
tion and necrosis. According to Taylor, dactylitis is more often single 
than multiple, but in my own cases several phalanges have generally been 
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involved, and the lesions have often been symmetrical (Fig. 184). In one 
case, the first phalanx of every finger of both hands was affected. This 
occurred in a child nine months old who was under observation for over 
two years, and who presented during this period almost every lesion of 
hereditary syphilis. 

The symptoms and course of syphilitic dactylitis are essentially the 
same as in the tuberculous form. The differential diagnosis is considered 
with the latter disease. The prognosis is much the same in the two vari- 
eties, with the exception that in the early stage the syphilitic cases may 
often be arrested by constitutional treatment. This is the same as in 
other late lesions of syphilis. The same local treatment should be em- 
ployed as in the tuberculous cases. 


CHAPTER V. 
DISEASES OF THE SKIN. 


THE skin at birth is covered with a whitish sebaceous secretion, the 
vernix caseosa. The skin itself is of a deep purplish colour, which changes 
to a bright red over the face and trunk in a few minutes, with the estab- 
lishment of normal respiration, and in a few hours the whole body has 
the same tint. This excessive redness slowly fades during the first month, 
at the end of which time the skin has assumed the pale pink of infancy. 
On the third or fourth day there are usually seen the first signs of icterus; 
this generally fades by the end of the second week. 

The epidermis which is present at birth soon loosens and is thrown 
off. This normal desquamation usually begins upon the fourth or fifth 
day, and is completed in ten days or two weeks. If the skin is frequently 
oiled and properly bathed, desquamation is scarcely noticeable unless a 
close examination is made. In some infants, especially those who are deli- 
cate and cachectic, it is very much more marked, and closely resembles 
that seen in scarlet fever. Ritter has described an exfoliative dermatitis 
of the newly born, appearing generally during the second and third weeks, 
a condition which is regarded by Kaposi as simply an exaggeration of 
normal physiological desquamation, This process may be mistaken for 
that due to hereditary syphilis; the latter, however, is rarely general, ap- 
pears later, and is much more prolonged. 

Perspiration is rarely present before the end of the fourth month, and 
is then seen only upon the forehead. In healthy infants it is scarcely 
noticeable during the first year. Copious perspiration is most frequently 
a symptom of rickets; less marked perspiration may occur with any gen- 
eral weakness or during acute illness. 
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CONGENITAL ICHTHYOSIS, 


Congenital, or more properly feetal, ichthyosis, sometimes known also 
as diffuse keratoma, is a rare disease, characterized by the formation, usu- 
ally all over the body, of a thick, horny epidermis resembling parchment. 
This is divided by fissures or shallow furrows into irregular patches ; 
sometimes these are two or three inches wide, at others as small as a pin’s 
head. The disease begins in the early months of fetal life, and is an 
abnormality in the development of the skin, there being an excessive pro- 
liferation of the layers of the epidermis. 

Symptoms.—In the gravest form of the disease the child often lives but 


Fie. 185.—Congenital ichthyosis in a child ten months old. The large scaly patches are well 
shown on the lower part of the right chest and abdomen, and the constricting bands upon 
the legs. (From a photograph by Dr. Cabot.) 

a few hours, and rarely more than a week. The openings of the nostrils 

and the ears may be occluded by the excessive production of epithelial cells. 

The eyes are in a condition of ectropion, and there are often deformities 

of the mouth and other orifices due to the contractions of the skin. The 

nails and hair are usually imperfectly developed. The body seems in- 
cased in a hard, horny covering, and looks as if it had been varnished or 
covered with collodion. The skin cracks or splits and the edges curl up, 
an appearance which has been aptly compared to the skin of a boiled 
potato. 

In the milder form, the duration of life is indefinite, depending upon 
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the degree of development of the disease; but even in such cases there 
are frequently seen the deformities at the orifices of the body, and there 
may also be a continued exfoliation of the epidermis in large irregular 
patches. After this has separated, the skin beneath appears red and moist, 
but gradually becomes dry, hard, and shining, slowly contracting until it 
splits in various directions. In a case recently under observation in the 
Babies’ Hospital,* a picture of which is shown in the accompanying illus- 
tration (Fig. 185),it was stated by the mother that during the first ten 
months of life complete exfoliation of the skin had occurred in the course 
of every two or three months. 

The outlook is bad in all cases; in most of the severe forms death 
occurs in infancy, but in some of the milder ones, life may be prolonged 
throughout childhood. The “alligator boy” of the Dime Museum is an 
example of this class. 

Treatment.—The indications are to keep the skin moist and soft by 
the use of oils, continuous baths, etc., and to prevent infection by perfect 
cleanliness. Although a certain amount of improvement usually follows 
these measures, a cure is not to be expected. 


MILIARIA. 


The term miliaria is applied to an obstruction of the sweat glands, 
which may occur either with or without inflammation. The non-inflam- 
matory form is known as swdamina, the inflammatory forms as miliaria 
rubra, miliaria vesiculosa, and miliaria papulosa. 

Sudamina.—In this form there is no inflammation. The sweat ducts, 
according to Crocker, are blocked by an accumulation of epithelial cells 
while no perspiration is going on; and when the process is restored the 
fluid, being unable to escape, accumulates in the form of tiny vesicles. 
These appear like small pearly bodies very closely set, and disappear in 
the course of a few days by absorption. Fresh crops may appear from time 
to time. Sudamina may be seen in any of the continued fevers or ex- 
hausting diseases. It requires no treatment. . 

Miliaria Rubra.—This condition, also known as red gum, strophulus, 
etc., is a sweat rash, usually seen in young infants as the result of excess- 
ive clothing. It is most frequently observed upon the cheeks and neck, 
often upon the side of the face upon which the infant sleeps, or the side 
held against the mother’s body while nursing, if this is done upon only 
one breast. ‘The eruption consists of scattered red papules, sometimes 
with tiny vesicles. Miliaria rubra is an inflammation about the sweat 


This case has been fully reported by Cabot, New York Medical Record, July 6, 
1895. For fuller description of the disease, see Ballantyne, Diseases of the Fetus, vol. 
li, 1895; also Archives of Pediatrics, April and June, 1894, 
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glands, the result of which is a retention of their secretion. There 1s 
generally little or no itching. The treatment consists in the removal of 
the cause, and the Boren of some absorbent powder, such as boric 
acid and starch. 

Miliaria Papulosa (Lichen Tropicus, Prickly Heat, etc.)—This is the 
most common and most important variety of miliaria. There is in this 
disease an obstruction of the sweat glands by inflammatory products. The 
lesion consists in the formation of bright-red papules, which are very 
closely set, the summits of some of them being surmounted by tiny vesi- 
cles, and here and there in severe cases even small pustules may be seen. 
If not interfered with by scratching, the vesicles dry up without rupture, 
and are followed by a slight desquamation. Where there is much scratch- 
ing, an eczematous condition may result. Miliaria papulosa comes out 
with great rapidity, especially upon the neck, forehead, back, and chest. 
It is accompanied by an almost intolerable itching and stinging sensa- 
tion. Over other parts of the body profuse perspiration occurs. The 
disease is produced by very hot weather and excessive clothing. Although 
the duration of a single attack is but two or three days, in susceptible 
patients it may keep recurring for weeks, being exceedingly intractable. 
Where there is much scratching the resulting eczema is very troublesome. 
It is not infrequently followed by furunculosis. 

The diagnosis of miliaria rubra and miliaria papulosa is usually easy. 
They are distinguished from eczema by the suddenness with which they 
appear, by the associated sweating of other parts of the body, by the tran- 
sitory character of the eruption, and by the fact that the rash never occurs 
in circumscribed patches. Prickly heat sometimes resembles the rash of 
scarlet fever, but the fact that the tiny papules are in some places crowned 
by vesicles and that constitutional symptoms are absent, usually make the 
distinction an easy one. 

Treatment.—Prickly heat is . be prevented by light clothing, fre- 
quent bathing, and the plentiful use of a good toilet powder, such as boric 
acid and cron During an attack, the bowels should be freely opened by 
calomel or a saline, and secretion of the kidneys stimulated by the use of 
citrate of potassium or the sweet spirits of nitre. The skin should be 
protected against the irritation of flannel undergarments by the interposi- 
tion of silk or linen. When the inflammation is at its height, relief is 
obtained by the application of a calamine and zinc lotion (page 933), or by 
a dilute solution of the acetate of lead; carbolic acid may be added to 
either, where the itching is intense. In some cases powders are preferable 
to lotions. One of the best is the stearate or the oxide of zinc, twelve 
parts; bismuth, three parts; powdered camphor, one part; or equal parts 
of starch and boric acid may be used, or simply rice flour. All of these 
must be very freely applied. The diet should be light and fluid, and if 


milk is the food it should be considerably diluted. 
60 
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SEBORRHOGA, 


Seborrhwa is considered by dermatologists generally, as a functional 
disease of the sebaceous glands; although Unna regards all such cases as 
inflammatory, and classes them as seborrhaic eczema, which is of para- 
sitic origin (page 929). The disease may affect almost any part of the 
body, and children of any age, but the most frequent form is that which 
is seen upon the scalp in young infants. This is the most important 
variety, and the only one which will be here considered. 

Seborrhcea of the scalp is characterized by the formation upon the 
vertex, of dirty-yellow crusts, which are soft, greasy, and friable. They 
are composed of epithelial cells, fat-globules, and granular masses, to which 
is always added dirt. In neglected cases the hairy scalp is nearly covered 
by a dense crust, which may be as thick as heavy pasteboard. If the 
crusts are removed the underlying scalp may be found perfectly healthy, 
but more frequently, in cases of long standing, it is eczematous. ‘The 
eczema is set up by the decomposition of the exudation, or by the efforts 
to remove the crusts by such means as the fine-toothed comb, commonly 
employed in domestic practice. There is little tendency to spontaneous 
improvement or recovery, and the condition often lasts for months. Every 
seborrhea should be treated, for when neglected it furnishes a favourable 
soil for the development of eczema. 

Treatment.—Only local measures are required. The crusts are first to 
be softened with oil, and then removed by washing thoroughly with warm 
water and soap, after which an ointment of resorcin (resorcin, gr. x; ungt. 
aque rose, 3j) or sulphur (precipitated sulphur, 3j; lanoline, 3 j) 
should be applied. The oil and soap and water are repeated every few days, 
or as often as the crusts form. In the meantime the scalp is kept coy- 
ered with the ointment. 


ECZEMA. 


Eczema may be defined as a catarrhal inflammation of the skin. It 
is the most frequent and altogether the most important disease of the skin 
in early life. The scope of the present work permits only a discussion of 
such features and varieties as are peculiar to infants and young children. 
The eczema of older children does not differ in any essential points from 
that of adults. 

Etiology.—The conditions in infancy which predispose to eczema are, 
first, that the skin is extremely delicate, and hence more easily affected by 
external irritants and micro-organisms; secondly, its more intense glandu- 
lar activity. While all children are susceptible, there are certain ones 
in whom the susceptibility is very marked, and in them the slightest 
amount of external irritation, or the most trivial disturbance of diges- 
tion may produce a severe eruption. It was formerly the fashion to class 
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eczema of the face and scalp among the manifestations of infantile: 
“scrofula.” We can not connect eczema with any single diathetic con- 
dition ; but it is much more often seen in children with. gouty antece- 
dents than in others; or to state it differently, the most frequent mani- 
festation of gout during infancy“is the tendency to eczema. Children of 
rheumatic families are*also prone to the disease. Eczema of the face is 
common in fat, healthy-looking infants, both in those who are nursing 
and in those who are artificially fed. It also occurs in poorly nourished 
children, but rarely in those suffering from marasmus. 

The exciting causes of eczema may be external or internal. Of the 
former the most important are heat, cold dry air, and winds—as in the 
familiar chapping of the face—the use of hard water or of strong soaps 
in bathing. The disease may be due to the irritation of clothing, to want 
of cleanliness, or to irritating discharges from mucous surfaces, as in 
the eczema of the upper lip, thighs, or buttocks. It accompanies most 
of the parasitic skin diseases, particularly pediculosis, scabies, and ring- 
worm. 

What part is played by micro-organisms in the etiology of eczema has 
not yet been fully determined. The observations of Gilchrist and others 
seem to indicate that as a primary factor they are not of the first impor- 
tance. Secondary infection, however, occurs in most of the cases, and is 
a factor of the greatest importance in keeping up the disease. 

The internal causes of eczema are chiefly associated with. deficient 
elimination from the kidneys and bowels, and digestive disturbances. It 
often accompanies chronic constipation where there is intestinal torpor 
and the white stools of deficient biliary secretion ; and it is seen where the 
urine is scanty and concentrated because children partake too largely of 
solid food. The latter is true both in the first and second years. 

Eczema may be produced by any form of digestive disturbance, but it 
is’ especially frequent in the intestinal indigestion which results from 
overfeeding, or the too early or excessive use of farinaceous food, or from 
breast milk in which the percentage of fat is very high. From personal 
experience in the post-mortem room, I can confirm the observation of 
Bohn regarding the frequency with which fatty liver occurs in very fat 
infants. Enlargement of the liver may sometimes be made out during life. 
It is highly probable that the interference with the hepatic functions which 
accompanies these fatty changes has much to do with the production of 
eczema in such subjects. In children fed upon cow’s milk the excessive 
fat may be the cause, or it may be due to excessive proteids. Of farina- 
ceous articles, the two which are most often to be blamed are potato and 
oatmeal. Although eczematous patients usually appear to be well nour- 
ished, it is rare that some symptoms of indigestion are not present. 

Eczema is often due to some form of reflex irritation. Such are the 
cases which accompany dentition, and the rare ones due to genital irrita- 
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tion. By many writers the eczema caused by disorders of the stomach or 
intestines is regarded as reflex. ‘The stronger the predisposition, the more 
trivial is the reflex irritation which will induce an eruption. 

Simple Chronic Eczema—Eczema Rubrum.—This is the most frequent 
form of eczema occurring in infants and young children, and is usually 
seen upon the face. It affects by preference the cheeks, forehead, and 
scalp, not infrequently the ears and neck, and may occur upon any part 
of the body. Upon the trunk and extremities the eruption is usually in 
patches, but in rare cases may cover nearly the entire body. ‘The disease 
generally begins upon the cheeks with the formation of small red papules; 
later these coalesce, and there is a moist, red surface exuding serum or 
sero-pus. ‘The secretion dries and forms thick, gummy crusts, which may 
be so hard as to form a mask for the face. From the scratching caused 
by the almost intolerable itching, the surface bleeds freely, and the dried 
blood gives to the crusts a dirty-brown colour and adds to the distressing 
appearance. The skin is often much swollen. After the removal of the 
crusts there is seen, in acute cases, a red, inflamed, granular surface, dis- 
charging pus or serum and bleeding readily. When the process is less 
active, there is redness, thickening, induration, and scaliness of the skin, 
and marked itching. In the same case these stages may alternate, exacer- 
bations occurring whenever the exciting cause is particularly active. 
From the cheeks the disease spreads to the forehead, ears, and scalp, and 
here similar lesions are seen. Upon the trunk and extremities thick crusts 
rarely form, but the skin is red, thick, and scaly. The parts most often 
affected are the forearms, chest, elbows, knees, abdomen, and back; occa- 
sionally the eruption is general. 

Swelling of the lymph nodes in the neighbourhood of the eruption is a 
constant feature of eczema of the face and scalp; these may reach the 
size of a chestnut or walnut, and occasionally they suppurate. Intense 
itching is a characteristic feature of all cases of eczema of the face or 
scalp. It causes restlessness and loss of sleep, and usually it is only in 
this way that the disease affects the general health of the patient; but in 
most cases the health remains good. With eczema of the occipital region 
of the scalp, pediculosis is usually associated. 

Hiczema of the face is very chronic, easily improved, but cured only 
with great difficulty. There is a strong tendency to relapses, brought on 
by neglect of local treatment or by any digestive disturbance. 

The predisposition to eczema often ceases with the second year; those 
who have suffered from it almost constantly during infancy may be free 
from it during the remainder of childhood. This is in part to be ex- 
plained by the loss of fat in consequence of more active exercise and a 
diet which is more largely nitrogenous. Where the disease continues 
through the third and fourth years, the associated infantile condition— 
obesity—is not infrequently present. 
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Seborrheic Eczema.—This form of eczema has been brought into 
prominence by the writings of Unna, according to whom not only are all 
the cases usually classed as seborrhwa to be regarded as eczematous, but 
also many others classed as ordinary eczema. Instead of seborrheic 
eczema being a form of disease in which the fat-producing glands are 
involved in the inflammatory process, Unna believes it to be parasitic and 
due to a certain “ mulberry coccus” which he has described. Although his 
investigations have not yet been corroborated, there are many arguments 
in favour of the pathology which he has advanced for this disease. Elliot, 
who accepts Unna’s views, defines seborrheic eczema as follows: “An 
inflammatory disease of the skin, catarrhal in nature, due to micro-organ- 
isms—a parasitic dermatitis—characterized by its primary seat being upon 
the scalp, whence it tends to spread downward, involving by preference 
the middle portion of the face, the sternal and interscapular spaces, axilla, 
and inguinal regions, but may affect any part of the body.”* The lesions 
upon the scalp may be of the nature of a dry seborrhea with yellow 
greasy crusts, or like pityriasis. Upon the body, the eruption is scaly, with 
red macules or papules, or it may be accompanied by greasy crusts like 
those seen upon the scalp. The skin is not usually thickened and the 
lesions are not elevated. Itching in most cases is only moderate, and it 
may be absent; but in some of the most severe cases it is marked and ac- 
companied by tingling. An extensive weeping surface is never seen. All 
the crusts are soft and contain fatty matter. The lesions are not deep, 
and the disease frequently shifts from one part of the body to another, 
often coming out very rapidly. In most cases the patches are rather 
sharply defined and have rounded borders. 

Pustular Eczema of the Scalp.—This condition, often called “ simple 
impetigo,” is less frequently seen in infants than in children from two to 
five years old. There are usually present from half a dozen to fifty 
greenish-yellow crusts, matting the hair, usually discrete, but sometimes 
coalescing to form a mask over half the scalp. There is very little itch- 
ing, in some cases none at all. The lymph glands are invariably enlarged. 
There is frequently continued auto-infection, and in this way the disease 
may be prolonged indefinitely. It is possible, too, that infection may 
spread to other children. 

Intertrigo.—This term is rather indiscriminately applied to any erup- 
tion which develops upon two moist surfaces, which are in contact. It 
is often regarded as a form of eczema, although, as Elliot has well 
pointed out, there are seen several processes which are quite distinct 
from one another. The most frequent is a simple erythema; in other 
cases there is an eczema resulting from traumatism or the decomposition 


* Morrow’s System of Genito-Urinary Diseases, Syphilology, and Dermatology, 
vol. iii, D. Appleton & Co., 1895, 
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of secretions, or a seborrheic inflammation. Intertrigo is seen in the 
folds of the groin, between the scrotum and the thighs, between the but- 
tocks, about the anus, in the axilla, in the neck, or behind the ears. Its 
essential causes are moisture, friction, want of cleanliness, and sometimes 
infection. The disease is generally seen in its worst form about the 
thighs, genitals, and buttocks; it sometimes covers the sacrum and ex- 
tends down to the middle of the thighs. There is an intense uniform 
redness, and in some cases the epidermis is denuded over large areas, and 
the surface is moist. There is no thick crusting and little or no itching. 
Intertrigo is usually easy to control except in very poorly nourished or 
marantic children, among whom it is especially frequent. 

Diagnosis of Eczema,.—This is usually quite an easy matter. In the 
majority of cases, the disease affects the face or the scalp, and its appear- 
ances are typical. Eczema of the body or extremities may be confounded 
with scabies or syphilis, and occasionally with other forms of skin disease. 
Scabies resembles eczema in its intense itching and multiform lesions; 
but in the former, one may often find evidences of its presence in other 
members of the family; the parts most frequently affected are the flexures 
of the wrists, the elbows, the skin between the fingers, the margins of the 
‘axilla, the lower part of the abdomen and back, and, in boys, the penis} 
and by careful examination with a lens some of the characteristic burrows 
are certain to be discovered. 

Syphilis is likely to be confounded with papular eczema of the but- 
tocks. The latter affects the parts near the anus, and the irritation may 
lead to the development of spots closely resembling mucous patches. The 
local appearances may at times be indistinguishable from syphilis, and the 
diagnosis is to be made only by the other symptoms present. In syphilis 
the characteristic eruption is seen usually upon the face, hands, legs, and 
sometimes the palms and soles; there is no itching and very little evi- 
dence of inflammation; the eruption is dark-coloured, and occurs as small 
circumscribed spots; there are usually present other symptoms, such as 
the coryza, the syphilitic cachexia, and enlargement of the spleen. 

The diagnosis from pediculosis and ringworm of the scalp, rarely pre- 
sents any difficulties. 

Prognosis.—All cases of chronic eczema are tedious. There is only a 
slight tendency to spontaneous improvement, and very little to spontane- 
ous recovery during infancy. In a given case, the prognosis depends upon 
the duration of the disease, its severity, and very much upon the co-opera- 
tion of the mother or nurse. The results obtained depend not only 
upon the particular line of treatment adopted, but upon how well it is car- 
ried out. Usually it must be continued for several months. Eczema of 
the face is especially intractable when occurring in children suffering from 
chronic indigestion and constipation. Intertrigo is in most cases easily 
cured, unless the patient is suffering from marasmus, 
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Treatment.—It is never dangerous to cure an eczema, and always de- 
sirable to do so, in spite of the strong prejudice to the contrary, which 
still exists in the minds of the laity and in some members of the medical 
profession. The general tendency is to treat the eczema rather than 
the patient who is suffering from it. A judicious combination of gen- 
eral and local measures is necessary for the best results. One should 
first seek to discover and correct what is wrong with the child’s diges- 
tion, assimilation, and elimination; unless nutritive disturbances can 
be removed, local treatment will give only temporary relief. External 
causes also must be investigated. The local measures employed must be 
chosen with reference to the condition present; stimulating applica- 
tions should not be ordered for an acutely inflamed skin, nor sedative 
applications in very chronic conditions. 

Diet.—A thorough investigation into the food is mecessary, not only 
as to its character, but as to quantity and preparation, the manner and 
frequency of feeding, ete. If the patient is a nursing infant, an examina- 
tion of the nurse’s milk is indispensable to intelligent treatment. If the 
child is very fat and well nourished, it is generally the case that the fat of 
the milk is too high and must be reduced according to the rules given 
elsewhere (page 173), the most important thing being to exclude from 
the nurse’s diet malt liquors and alcohol in all forms, and reduce the 
amount of meat. In a smaller number of cases the trouble is with the 
proteids of the milk; there will then be other signs of indigestion, such 
as colic, the appearance of curds in the stools, etc. The amount of food 
should be reduced by lengthening the period between the nursings, and 
shortening the time which the child is allowed to remain at the breast 
at one nursing. Plain water, or better, some alkaline water, should be 
given freely between the nursings. In children fed upon cow’s milk, the 
trouble may be with the sugar, the proteids, or the fat. The physician 
should try the effect, first of giving a milk which is low in proteids and 
moderately high in fat (e. g., formula G or H, page 209) afterwards, one 
in which both fat and proteids are low (e. g., formula IT or III, page 
194). These and other changes are to be made in the manner described 
in the chapter on Infant Feeding. During the latter part of the first and 
the entire second year, the usual error is that of overfeeding with in 
most cases an excessive use of solid food, especially farinaceous articles. 
The diet should then be much reduced, and the amount of farinaceous 
food restricted, potatoes and oatmeal being absolutely prohibited. The 
diet which suits most children best is one composed of milk, beef juice, 
broth, fruit, eggs, and a little red meat, with the addition in some cases 
of rice, wheat, or barley. In severe and obstinate cases, however, as com- 
plete a change in diet as possible is sometimes the best prescription. Any 
form of indigestion which exists is to be managed according to the spe- 
cial indications in each case, 
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The diet of older children needs to be watched no less closely than 
that of infants. The general rules laid down elsewhere for feeding after 
the second year should be observed. The great majority of cases do best 
upon a diet which is largely fluid, and ae ps of milk or 
some of its substitutes—kumyss or matzoon. 

Elimination by the kidneys should be stimulated by the very free use 
of water, to which it is well to add—especially in cases with a gouty tend- 
ency—the citrate,* or acetate of potassium, from ten to twenty grains 
daily. - 

Attention to the condition of the bowels is of the greatest impor- 
tance. To overcome the tendency to constipation is in many cases 
to cure the eczema. Suggestions under this head will be found in 
the chapter on Chronic Constipation. Special importance is to be at- 
tached to the occasional use of a purge of calomel, one half to one grain 
being given every third or fourth night. The best effects from this 
are seen in over-fed children. It has a favourable effect upon the 
kidneys as well as upon the bowels. The bowels must not only be 
opened, they must be kept freely open by the daily use, if necessary, of 
some of the milder laxatives, such as phosphate of sodium, rhubarb, or 
cascara. Sometimes nothing acts so well as castor oil, which may be 
given in from half a teaspoonful to teaspoonful doses every night for two 
or three weeks at a time. It should be administered in emulsion. 

When the disease occurs in flabby, anzemic, or poorly-nourished chil- 
dren, iron and bitter tonics are required, and occasionally alcohol and 
cod-liver oil. In other words, the child’s general condition should be 
treated just as if no eczema existed. Arsenic is indicated in a chronic or 
recurring form of eczema with dry, scaly eruption. It is in no sense a 
specific remedy, but sometimes of great value. 

The general management of cases is important. The skin must be 
carefully protected by an ointment whenever the child is in the open air; 
if the weather is very cold, or there are high winds, children with active 
eczema should not go out, but take the fresh air indoors. Never should 
an eczematous surface be washed with plain water, and much less with 
castile soap and water, so frequently employed by the ignorant. Where 
washing is necessary, it may be done with bran water, milk and water, 
or starch and water, to which borax (a teaspoonful to the quart) may be 
added. The clothing should not be so excessive as to keep the child con- 
stantly in a perspiration. Napkins should not be washed in strong soda 
solutions, nor, in case of eczema of, the buttocks, should they ever be 
used a second time after being simply dried. 


* While the citrate can not be depended upon as a diuretic, unless dispensed from 
a newly opened bottle, it is generally to be preferred, as being more easily admin- 
istered, 
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In eczema of the face it is absolutely necessary to prevent the child 
from scratching the parts. The use of a mask is not always sufficient, 
nor the wearing of mittens; nor is the local application of anti-pruritic 
lotions or ointments invariably -successful. In severe cases mechanical 
restraint is absolutely indispensable. The most satisfactory method is to 
surround the arms at the elbows by pasteboard splints, and hold them in 
place by bandages. This allows free use of the hands, but makes it abso- 

_lutely impossible for the child to reach the face. 

Local treatment.—Local treatment is always necessary, for not only 
are the causes sometimes entirely external, but the condition may persist 
after the original internal cause has been removed. There are several 
indications to be met by local treatment at different stages in the disease: 
(1) To remove crusts and other inflammatory products; (2) to allay con- 
gestion and acute inflammation ; (3) to relieve itching; (4) to protect the 
delicate new skin which is forming; (5) to prevent infection ; (6) to stimu- 
late the skin in the chronic stages of the disease. 

Preparatory to the use of any application, the scales, crusts, and other 
products of inflammation must be softened and removed in order that the 
diseased surface may be reached. In most cases it is sufficient to soften 
the crusts by the use of olive oil for twelve or twenty-four hours, and then 
remove them by soap and warm water. If the crusts are very hard and 
thick, they can be softened by a poultice. During the stage of acute in- 
flammation only sedative applications should be used. One of the best of 
these is a lotion of zinc and calamine: 
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A piece of muslin should be dipped in this solution, and applied to 
the affected part, being kept in place by a bandage. If there is much 
itching, one per cent of carbolic acid may be added. 

Another plan of treatment, where there is much secretion, is to keep 
the surface covered with equal parts of boric acid and starch or dolomol 
powder. An application which is often successful in allaying the in- 
tense burning and itching is black wash. This is applied several times a 
day in full strength or diluted and allowed to dry on, after which a pro- 
tective ointment is used. 

A soothing application in general eczema is one composed of equal 
parts of lime water and sweet-almond oil; sometimes this may be advan- 
tageously followed by smearing the body with a thick starch paste and 
allowing it to dry on. 

As a simple protective ointment, one containing starch, zinc oxide, or 
bismuth, either alone or in combination, may be used. An excellent for- 
mula is Lassar’s paste: 
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Later, when the inflammation is less acute and the itching severe, 
nothing is so generally useful as a combination of tar and zinc, as in 


the following : 
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For more chronic cases, the amount of tar may be increased. All 
ointments used should be spread npon muslin, and kept in close contact 
with the inflamed part by means of a bandage or mask. Little or noth- 
ing is accomplished by simply rubbing the ointment upon the affected 
part. Where it is difficult to keep a mask applied, or in situations 
where it is impossible to use the ointment, Pick’s paste may be tried : 
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To this may be added zinc oxide gr. xl and carbolic acid gr. y, or tar Ml x. 
A similar basis for ointments, made from gum tragacanth has been sug- 
gested by Elliot and is known as bassorin paste. It may be combined 
with tar, zinc, salicylic acid, or resorcin. 

The methods of treatment above mentioned are especially applicable 
to eczema of the face and scalp. For pustular eczema of the scalp the 
best application is the white-precipitate ointment, which should be com- 
bined with three or four parts of vaseline. This is excellent also for small 
eczematous patches upon the body, but it is not to be used over a large 
surface. 

In intertrigo, the treatment should have reference to the pathological 
condition which is present. Cases of simple erythema usually yield 
promptly to cleanliness and the free use of absorbent antiseptic powders, 
such as boric acid and starch in equal parts, or if the skin is very sensi- 
tive, aristol or dolomol with aristol may be used. If there is an acute 
dermatitis, the calamine and zinc lotion may be used, and later some _ 
protecting ointment. When infection has been added, lotions of resor- 
cin or ichthyol, one half or one per cent strength, should first be applied 
and the skin then covered with one of the powders mentioned; both ae 
to be repeated as often as the parts are wet by urine or soiled by faces. 
It is important in all cases that the diseased surfaces should be kept 
separated, which is best done by starch or aristol and absorbent cotton. 
All napkins should be immediately removed when soiled. 

In cases of chronic eczema, where the skin remains thickened, red, 
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scaly, and itching, stimulating applications are to be used, such as the 
tincture of green soap or stronger preparations of tar than those men- 
tioned. They should be applied every three or four days. 

In the seborrheic form of eczema, whether affecting the face, scalp, 
or body, nothing is so generally useful as resorcin: 


This may also be advantageously combined with bassorin paste. 
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A furuncle, or boil, is a circumscribed inflammation of the subcuta- 
neous cellular tissue, usually beginning in a hair follicle, and usually 
ending in suppuration. When severe, it may result in necrosis of the 
follicle, which forms the “ core,” or the necrotic process may extend to 
the surrounding tissues for a variable distance. The ordinary boil need 
not be described, as it presents nothing peculiar in early life. The con- 
dition, however, which is characteristic of young children is the forma- 
tion of small ones in great numbers. It is to this more especially that 
the term fwrunculosis is applied. The principal location of these small 
abscesses 1s, in nearly all cases, the scalp, face, and shoulders, although 
they may be found upon any part of the body. They are sometimes 
numbered by hundreds, and appear in crops for a period of several 
months. In size, they usually vary from a pea to an almond, and they 
rarely contain a core. Infants are much more often the subjects of this 
disease than are those who have passed the second year. In the great 
majority of cases the condition is not serious, yet, occurring, as it often 
does, in infants who are already suffering from extreme malnutrition 
or marasmus, whose tissues possess but little resistance, the process may 
develop into a gangrenous dermatitis, which may prove fatal. 

Furunculosis is seen in children who are in other respects apparently 
healthy, even robust; but the majority are in a more or less debilitated 
condition, and often are the subjects of digestive disturbances. ‘The dis- 
ease is quite frequent in syphilitic infants; but these simple abscesses 
are to be sharply distinguished from those which result from the break- 
ing down of gummata of the skin. Want of cleanliness of the skin is a 
factor of some importance in producing the disease. Furunculosis may 
be associated with eczema. The exciting cause in all cases, as shown by 
all recent investigations, is the entrance of the staphylococcus pyogenes 
aureus, sometimes with other organisms, into the follicles of the skin. 

Treatment.—The internal treatment is to be directed toward any dis- 
turbance of digestion or general nutrition which is present. General 
tonics are indicated in most cases, particularly iron, arsenic, and the com- 
pound syrup of the hypophosphites. But little reliance can be placed 
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upon internal remedies, such as sulphide of calcium, for the purpose of 
arresting this disease. Local treatment should have for its first object 
thorough cleanliness of the skin. This is best secured by frequently bath- 
ing the parts affected with a saturated solution of boric acid. Single 
furuncles may often be aborted by the frequent application of spirits of 
camphor, or a few applications of tincture of iodine, or by touching them 
with pure carbolic acid. The last mentioned, although efficient, can hardly 
be intrusted to the hands of a mother or nurse. A remedy which has been 
used with considerable success is a plaster of salicylic acid. In my ex- 
perience the best plan of treating the multiple small furuncles, is to delay 
incision until they have pointed, then to incise freely and empty the follicle 
completely by compression. It is then washed out thoroughly with a 
solution of bichloride (1 to 2,000), and small pledget of absorbent cotton 
applied till the bleeding has ceased. After this the part should be covered 
with simple collodion or that in which iodoform has been dissolved. Where 
the abscesses are of large size and upon the scalp, it is wise to make com- 
pression by applying a snug bandage for a day. It is very exceptional for 
abscesses so treated to refill. When the suppuration is more diffuse and 
there is necrosis of the cellular tissue, ichthyol, either in the form of an 
ointment or lotion (one to five per cent strength), is one of the best appli- 
cations. Early and free incisions must be practised in all such cases. 


GANGRENOUS DERMATITIS. 


This is not a frequent disease, and is seen’ almost exclusively in in- 
fancy. It may be primary or it may follow other diseases, and hence has 
been described under many different names—viz., varicella gangrenosa, 
ecthyma gangrenosa, pemphigus gangrenosa, ete. 

The lesion consists in small, discrete areas_of inflammation of the skin, 
ending in necrosis. In the primary cases there is usually first seen a vesi- 
cle, about as large as a pea, with a dusky areola; it increases in size and 
becomes a pustule. Crusts form which are quite adherent, and on re- 
moving them a loss of tissue is seen. The ulcers usually have sharp but 
not undermined edges, often presenting a “ punched-out” appearance. 
By the coalescence of several small ones, ulcers an inch or more in diame- 
ter are sometimes formed. 

The primary form of gangrenous dermatitis occurs in wretched, 
poorly-nourished infants, and is most often seen upon the buttocks. In 
this location it may be mistaken for syphilis. The secondary form 
is more common, and usually follows varicella, less frequently vaccinia, 
measles, or pemphigus. My own experience with this disease has been 
confined to cases following varicella. In such, the lesion is usually seen 
upon the upper half of the body, especially upon the neck and chest. It 
follows the ordinary lesions of varicella and continues usually, in spite 
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of treatment, from one to four weeks, in most cases ending fatally. The. 
disease always occurs in infants of poor vitality, often in those suffering 
from marasmus, and is seldom seen outside of institutions. It may be 
accompanied by fever, and other severe constitutional symptoms. 

For the production of the disease, two factors are necessary: first, the 
constitutional condition referred to; and, secondly, the entrance of pyo- 
genic germs, usually the streptococcus pyogenes. 

Treatment.—Kvery means possible should be employed to build up the 
general health of the infant by tonics, fresh air, careful feeding, etc. Lo- 
cally, strict cleanliness and antiseptic applications are necessary. The best 
application is a solution of bichloride (1 to 5,000), or an ointment of ich- 
thyol or iodoform. 


IMPETIGO CONTAGIOSA. 


Impetigo contagiosa is a disease characterized by the formation of dis- 
crete vesiculo-pustules, occurring most frequently upon the hands and 
face. Cases are usually seen in groups affecting several children in one 
family or institution. It may be communicated from one person to 
another, and spread by auto-inoculation from one part of the body to 
another. 

One rarely has an opportunity to see the disease until vesicles have 
formed. ‘These are usually from one fourth to one half an inch in diame- 
ter, and are flaccid, never distended. Later, their contents become slightly 
yellowish; then they rupture and dry, forming thick yellow crusts, which 
have the appearance of being “stuck on,” the surrounding skin being 
quite healthy. After the crusts fall off, a small red patch remains, which 
slowly fades. he true skin is not involved, except in poorly-nourished, 
cachectic subjects, as a result of continued local irritation, like scratching. 
Under such conditions ulceration may occur. Instead of the small vesic- 
ulo-pustules described, bulle from one to two inches in diameter may 
form, filled first with serum, afterward with sero-pus. Very little inflam- 
mation is seen about these patches, and in most cases the intervening skin 
is normal. 

The favourite seat of the eruption is the face, especially about the chin, 
next the hands, the neck, the feet and legs, the forearms, and the scalp; 
it is rarely seen upon the abdomen, and never upon the back. There may 
be only half a dozen vesiculo-pustules, or from thirty to forty may be 
present. The smaller ones sometimes coalesce and form others of consid- 
erable size. Itching is never a prominent symptom, and in most cases it 
is absent altogether. 

The usual duration of impetigo contagiosa is two or three weeks; it, 
however, runs no regular course, and by continued auto-inoculation may 
last much longer than this. 

The studies of Gilchrist (Baltimore) point to a streptococcus of low 
virulence as the cause of this disease. Huropean investigators, however, _ 
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have with considerable uniformity found the staphylococcus pyogenes 
aureus in the vesicles. Impetigo contagiosa may occur in any child, 
but is seen most frequently in one who is poorly nourished. 

The diagnosis is not often difficult, and is made by the following fea- 
tures—viz., the occurrence of several cases together, the isolated vesiculo- 
pustules situated upon the face and hands, the slight itching, and the 
prompt cure by local measures only. The bullous form, however, is fre- 
quently confounded with pemphigus; many cases in which the diagnosis 
of pemphigus is made are examples of impetigo. 

Treatment.—This is simple and usually very effective. The crusts 
are to be softened and removed by thoroughly washing the part with soap 
and water or a bichloride solution, after which the white precipitate oint- 
ment, combined with three parts of vaseline, should be applied. 


URTICARIA. 


Urticaria is a frequent disease in early life, and presents some features, 
particularly in infants and young children, which are quite different from 
those seen in adults. This is due to the fact that papules and vesicles, 
and occasionally pustules, are associated with the wheals. As the wheals 
quickly subside, it frequently happens that the other lesions mentioned 
are the only ones present. This fact has given rise to considerable con- 
fusion in names, and the urticaria of infancy has been called lichen 
urticatus, urticaria papulosa, strophulus, etc. It is now pretty generally 
agreed that the clinical picture, which is a familiar one, belongs to a single 
disease, and that this is urticaria. 

The initial lesion is the wheal, but on account of the extreme suscepti- 
bility of the skin in young children, the process is more intense than in 
older patients, so that it may result in the formation of an inflammatory 
papule or a vesicle. In a few hours the wheals may subside, and only the 
papules or vesicles remain, and without a good history the disease may be 
a very obscure one. The papules and vesicles occur with greatest fre- 
quency upon the hands and feet, particularly the palms and soles. The 
more severe form of the disease in poorly nourished children is sometimes 
accompanied by a pustular eruption, and there may even be deep ulcera- 
tion (ecthyma). The usual appearance of the eruption is a number of 
small inflamed red papules whose tops are covered with scabs, the result of 
scratching. The eruption may be limited to the extremities or it may be 
general. It is as a rule more severe in regions accessible to scratching. 

There is usually severe itching, which leads to loss of sleep, and often 
in this way the disease affects the general health of the child. The utti- 
caria of older children does not differ essentially from the same disease in 
adults. 

The character of the eruption in urticaria and even its distribution 
strongly suggest scabies; and unless one has had an opportunity to witness 
the development of the res aie a differential diagnosis may be very difficult, 
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as almost every lesion, except the wheal, may be identical in both diseases. 
Other cases may resemble varicella. 

Urticaria in early life is most frequently the result of some disturbance 
in the digestive tract. Almost any sort of derangement may produce it, 
the exciting cause varying withthe patient. Exceptionally, it may result 
from other forms of irritation; such as dentition or intestinal worms, and 
it has been ascribed to malarial poisoning. 

Treatment.—The milder forms of urticaria usually respond quickly to 
treatment; but when it is severe and has existed for several weeks, it is 
one of the most troublesome and intractable skin diseases of childhood. 
The treatment is to be directed primarily toward the condition of the 
digestive organs. Children should be put upon a milk diet, and even 
milk may need to be partially peptonized. The bowels should be kept 
freely open by calomel, a nightly dose of castor oil, or a morning dose of 
magnesia. If the urine is excessively acid and scanty, alkaline diuretics 
should be given. The drugs most useful for the indigestion with which 
urticaria is associated are salicylate of soda and nitro-muriatic acid, each 
of which is to be given after meals. 

All local causes of irritation, such as rough flannel underclothing, 
should be removed. The sleep may be so much disturbed as to require 
the use of trional or bromide and chloral. The two remedies which are 
of most value for the disease itself are antipyrine and atropine; they may 
be used separately or in combination, and should be administered in mod- 
erately large doses. 

The local irritation and itching may be relieved by a lotion of menthol 
(gr. ij, water 3j), by a very dilute solution of the subacetate of lead or 
carbolic acid, or by a mixture of vinegar, or the fluid extract of hamamelis, 
and water. Where pustules are present, the white-precipitate ointment 
may be used, combined with four parts of vaseline; in the papular and 
vesicular forms, an ointment of ichthyol or naphthol, one per cent strength. 
In many cases the improvement in the general health by the use of tonics, 
change of air, etc., will accomplish more than any measures directed 
especially to the relief of the urticaria. 


SCABIES, 


Scabies is a contagious disease due to the burrowing into the skin of 
the female acarus, with secondary lesions which result from scratching. 
This disease is not a common one in New York, even among dispensity 
patients, while among the better classes it is extremely rare. 

The burrowing of the acarus is usually where the skin is thinnest— 
viz., between the fingers, on the flexor surfaces of the wrists, the axille, 
and, in males, the genitals. It is not seen upon the face, except in infancy, 
when it may be infected by contact with the breasts of the mother. 
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The lesion excited by the acarus is usually a papule or a vesicle, some- 
times a pustule. In some cases no evidences of inflammation are present, 
but in infants and young children they may be marked—pustular erup- 
tions being frequent and often extensive, especially upon the hands and 
feet. The characteristic burrow is from one fourth to one half inch in 
length, and appears as a fine brown or black Tine, at the end of which the 
acarus may be discovered as a small white speck. The burrows are often 
difficult to find in infants. They are generally to be seen along the inner 
border of the hand and between the fingers. The intensity of the in- 
flammatory lesions varies greatly in different cases ; in some they are very 
few, while in others, particularly in delicate, cachectic, and neglected chil- 
dren, they are sometimes very severe, so that the skin of the affected 
part is nearly covered with pustules. These secondary lesions are due to 
infection by the streptococcus or staphylococcus. A pustular eruption 
upon the hands should always suggest scabies. The lesions which result 
from scratching may be found on any accessible portion of the body. 
There are usually at first linear, bloody marks, but after a time these 
may not be visible._ In little children urticaria is often associated. 

The diagnosis of scabies is usually quite easy, as several children in a 
family are likely to be affected, particularly if they occupy the same bed. 
The diagnostic features of the eruption are the presence of papules, vesi- 
cles, or pustules, especially upon the hands, wrists, and genitals. A care- 
ful examination with a lens will usually disclose some of the character- 
istic burrows, or even the acarus. In infancy, scabies may be easily con- 
founded with the vesicular form of urticaria, unless the development of 
the lesions has been observed. 

Scabies may always be cured, provided sufficient precautions are taken 
to prevent re-infection. This necessitates boiling or baking, not only the 
patient’s clothes, but all the bedding as well. 

Treatment.—This should always be begun by a hot bath, in order to 
soften the epithelial scales about the burrows. The body should be thor- 
oughly scrubbed with soap and water, preferably with a nail-brush, the 
bath being continued for at least half an hour. It is well to do this at 
night. After the bath, the body is anointed with the parasiticide, which 
should be thoroughly rubbed into the skin, clean clothing applied, and 
the child put into a perfectly clean bed. In the morning the ointment 
may be washed off, but none of the clothing previously worn should be 
put on. This treatment is to be repeated on two or three successive 
nights, and if thoroughly done it will effect a cure. The ordinary sulphur 
ointment is too irritating for use in little children, and one of the fol- 
lowing may be substituted: naphthol, 15 parts; creta preparata, 10 parts; 
vaseline, 100 parts (Kaposi); or, precipitated sulphur, 1 part; balsam of 
Peru, 1 part; vaseline, 8 parts; or the simple balsam of Peru may be ap- 
plied without dilution. After the use of the parasiticide there is generally 


TINEA TONSURANS, 941 


required for a few days, some soothing application like those mentioned. 
in the chapter upon Eczema. 


TINEA TONSURANS—RING-WORM OF THE SCALP. 


Ringworm of the scalp is a yery frequent disease in institutions for 
children, often occurring as an epidemic. According: to Crocker, the 
primary lesion consists in a red papule surrounding a hair, which soon 
increases to a small circular patch; this spreads at its outer margin, 
gradually increasing in size until it is from one to two inches in diameter, 
but rarely larger than this. Sometimes several of the patches coalesce. 
These affected areas always have rounded borders, and are sharply out- 
lined. Here the hairs are very brittle, and often broken off close to the 
scalp, so that it may appear to be bald. Where they have not fallen off, 
the hairs have lost their lustre. The stumps of the broken hairs point in 
all directions. 

The fungus which produces the disease is the ¢trichophyton tonsurans. 
It penetrates the shaft of the hair, both the spores and the mycelium 
being seen under the microscope. The spores are present in great num- 
bers in the hair, but the mycelium is most abundant in the scales. The 
amount of inflammation found in the diseased areas varies much in the 
different cases. There may be only a scaliness of the scalp, or a formation 
of pustules in the hair follicles, the hairs loosening and falling out in con- 
sequence. In young infants where the hair is scanty and thin, the dis- 
ease resembles tinea circinata—i. e., it is superficial, and the hair follicles 
are often not involved. Children of all ages are liable to tinea ton- 
surans. It flourishes particularly in those who are dirty and poorly 
cared for. 

The diagnostic feature of the disease is the presence of scaly patches, 
with loss of hair. The patches are usually circular, and by examination 
with a lens the stumps of broken hairs are seen all over the diseased 
area. By a microscopical examination the fungus is discovered. In 
typical cases the diagnosis is easy if the process is at all advanced, but 
there are many atypical forms and many mild cases where the recogni- 
tion of the disease is difficult. The symptoms are often masked by the 
inflammatory conditions present. The disease may be confounded with 
seborrhea; but in the latter the lesion is diffuse, never sharply defined ; 
there is general thinning of hair over the scalp, and never the stumpy, 
broken hairs. Psoriasis has points of resemblance, but it is usually found 
on other parts of the body, especially the knees and elbows, and upon the 
scalp the patches are more numerous and smaller. In eczema the loss of 
hair in circumscribed patches is never seen, nor are the broken stumps. 

Tinea tonsurans is always curable, provided the patient can be kept 
under close surveillance, and treatment thoroughly carried out. There is 
no tendency to spontaneous recovery. In a recent case, treatment must 
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usually be continued for one or two months, and in chronic cases, from 
six months to one year, with the closest watchfulness. 

Treatment.—The great difficulty in treatment is to get the parasiticide 
deeply enough into the scalp to reach the fungus, since this is often at the 
very bottom of the hair follicles. As a first step, the hair should be cut 
short all over the patch and for at least an inch beyond it; this is neces- 
sary in order to get at the diseased part and to detect new foci of infection 
early—if possible before the fungus has extended deeply into the follicles. 
The parasiticide should be applied not only upon but around the patch, 
and the entire scalp should be washed thoroughly two or three times a 
week. To prevent the disease spreading, all the scales are to be kept soft- 
ened by the use of carbolic soap. The hair should not be brushed, as this 
tends to scatter the spores and spread the disease. All patients while 
under treatment, should wear a cap of muslin or oiled-silk, or one lined 
with paper, in order to prevent infecting others. In institutions, affected 
children should invariably be isolated. 

To destroy the fungus almost every germicide on the list has been 
advocated at one time or another, which proves that the disease is a very 
obstinate one, and that no one application is invariably successful. Those 
which have the sanction of the widest use are the tincture of iodine, the 
bichloride, white precipitate, and oleate of mercury, kerosene, creosote, 
and croton oil. As a vehicle for ointments, lanoline is greatly to be pre- 
ferred to vaseline or lard; according to Crocker, the addition of three 
parts of lanoline to one part of olive oil is much better than lanoline 
alone. Most of the germicides mentioned are used in the strength of one 
to five per cent, according to the age of the child and the irritability of 
the scalp. In an epidemic of ring-worm in the New York Infant Asylum 
the following combination of bichloride and kerosene proved extremely 
satisfactory: ten grains of the bichloride were dissolved in alcohol, and 
to this were added two and a half ounces each of olive oil and kerosene. 
This was applied every day, being thoroughly rubbed into the diseased 
patches, and the whole scalp saturated with it. Considerable irritation 
usually resulted, and every few days the parasiticide was omitted and some 
simple emollient applied until the irritation had in a measure subsided. 
In some of the cases, the tincture of iodine was alternated with the bichlo- 
ride and kerosene. ‘T'wenty-six cases were treated after this plan and all 
cured, the average duration of treatment being eight and a half weeks.* 

Hpilation is necessary in many cases as an accessory to the application 
of germicides, particularly in older children. 


* A full report of these cases was made by C. G. Kerley, M. D., in the New York 
Medical Journal, October 10, 1891. 
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CHAPTER VI. 
ACUTE OTITIS. 


Orrris is a frequent affection during infancy and early childhood, at- 
tacks usually occurring in the cold season. Of all the inflammatory con- 
ditions which may be met with in early life, there is perhaps none which 
more frequently gives rise to obscure febrile symptoms than this. 

Etiology.—Acute otitis is, as a rule, a secondary disease, and is gen- 
erally preceded by some infectious process in the rhino-pharynx. The 
usual avenue of infection is through the Eustachian tube. Downie 
(Glasgow) gives the following statistics of 501 cases of tympanic involve- 
ment : 
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The most severe forms of otitis usually follow scarlet fever, epidemic 
influenza, measles, diphtheria, or pneumonia. The entrance of fluids 
through the Eustachian tube from the nasal douche or nasal syringing 
may cause acute otitis. It sometimes results as an extension of inflam- 
mation from meningitis, especially the cerebro-spinal form. 

The micro-organisms concerned in the production of acute otitis 
vary with the condition of which it is a complication. . With scarlet fever, 
measles, influenza, or simple catarrh, the streptococcus, the pneumo- 
coccus, or the staphylococcus may be found either separately or together, 
inflammations associated with the organism last mentioned being usu- 
ally of a milder character than with the other two. In cases complicat- 
ing diphtheria, the Klebs-Loeffler bacillus may be found with any of the 
forms mentioned, or may occur alone. In chronic cases any of the 
pyogenic organisms may be present, and not very infrequently the tuber- 
cle bacillus. 

Lesions.—The ordinary course of events in the pathological process is, 
first, acute hyperemia and swelling of the mucous membrane of the 
rhino-pharynx, which extends into the Eustachian tube, causing ob- 
struction more or less complete. The inflammatory process may be lim- 
ited to the tube, or it may extend to the mucous membrane lining the 
middle ear. 

There are two varieties of acute inflammation of the middle ear: (1) 
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The catarrhal form, which usually accompanies simple catarrh of the 
rhino-pharynx or complicates measles. This is an inflammation of the 
mucous membrane merely, and its products are serum and mucus or 
muco-pus. It is not usually accompanied by great pain or followed by 
serious consequences. It is generally confined to the lower part of the 
tympanic cavity, and is the form more frequently seen in infants. (2) 
The phlegmonous form, which affects older children principally. This 
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Fie, 186.—Temperature chart of acute otitis following influenza, in a child three years old. 


is a much more serious inflammation, and is often excited by the in- 
fectious catarrh of scarlet fever, diphtheria, or epidemic influenza. In 
this variety micro-organisms find their way into the middle ear in great 
numbers, and set up an inflammation of a more or less virulent type, 
which may involve not only the mucous membrane lining the tympanum, 
but also the cellular tissue in the upper part of the tympanic cavity. 

The catarrhal form of inflammation frequently subsides in a few days 
with proper treatment, the only result being a slight deafness, which 
is temporary. The phlegmonous form causes a stoppage of the Eusta- 
chian tube, rupture or sloughing of the tympanic membrane and dis- 
charge of the products of inflammation, or rarely pus finds an outlet by 
burrowing between the cartilages. The inflammatory process may ex- 
tend to the bones, causing necrosis of the ossicles or the bony walls of 
the tympanum. The remote results are periostitis and necrosis of the 
petrous bone, pachymeningitis, infectious thrombosis of the lateral 
sinus, general purulent meningitis, and cerebral abscess. These will be 
considered under Complications. 

Symptoms.—These are usually few in number, but present great varia- 
bility as regards their combination and intensity. The two most con- 
stant symptoms are pain and fever. In a typical case in an infant, there 
is generally at the beginning some discharge from the nose, slight con- 


ACUTE OTITIS. 945 


gestion of the pharynx and tonsils, and a temperature of 100° to 102° F.. 
There is nothing characteristic about this catarrh. After two or three 
days the objective symptoms subside, but the infant continues to be rest- 
less, worries much of the time, wakes frequently at night with a start, 
nurses poorly, and if the thermometer is used, it is found that the tem- 
perature remains elevated, usually from 100° to 103° F. (Fig. 186). The 
infant seems decidedly ill, and yet no very definite symptoms are pres- 
ent. Sometimes there is marked tenderness about the ear, and the child 
refuses to lie upon the affected side, or shows signs of pain when the ear 
is touched. After a week or ten days a discharge is found in the auditory 
canal, and usually there follows a rapid subsidence of the constitutional 
symptoms. In some cases there is seen only a high temperature, ranging 
from 101° to 104° F., which persists for several days without outward 
evidences of pain or other signs of inflammation, the discharge being the 
first symptom which leads the physician to suspect disease of the ear. 
In other cases there is marked dulness, apathy, anorexia, and sometimes 
nausea and vomiting, but for several 
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Fig. 187.—Temperature chart of acute 
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which the pain is quite severe for 

twenty-four or thirty-six hours, and accompanied even by a moderate 
elevation of temperature, and yet which rapidly subside without further 
symptoms. In these cases the pain is too constant and too prolonged to 
be an attack of neuralgia. They are simply cases of a mild form of in- 


flammation. 
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In infants suffering from severe malnutrition or marasmus, otitis 
often comes on without any objective symptoms, the first thing noticed 
being the discharge. 

Of all the symptoms, fever is the most constant, and is present in 
all except the cases just mentioned. The usual range of temperature 
is from 100° to 102° F.; exceptionally it may be from 103° to 105° Fy 
The course of the temperature is irregular. After spontaneous rupture or 
incision of the drum membrane the temperature usually falls, but often 
not immediately. Pain is more marked in older children than in infants: 
first, because in the latter the drum membrane is not so firm, yields 
more readily, and ruptures earlier; and, secondly, because the inflam- 
mation is usually of the catarrhal and not the phlegmonous type. ‘Ten- 
derness is sometimes elicited by pressure just in front of the external 
auditory meatus; there may be increased sensitiveness of all parts of 
the ear and even of the whole side of the head. Children often complain 
of noises in the ear. One little girl with obscure symptoms and high 
temperature, first called attention to her ear by the remark, that she 
“heard pussy in the room.” Cerebral symptoms are infrequent, and 
occur chiefly in cases not receiving proper early treatment; they may 
indicate meningeal congestion, or less frequently localised meningitis or 
thrombosis. 

In secondary otitis, especially when complicating severe scarlet fever, 
diphtheria, measles, or typhoid fever, all subjective symptoms are fre- 
quently wanting; unless the ears are examined the disease may be over- 
looked until rupture has taken place. 

The local appearances in the early stage—provided a view of the 
tympanic membrane can be obtained—are marked redness and conges- 
tion ; later there is distinct bulging. If perforation has taken place, its 
site may or may not be visible, but its existence may be assumed if bub- 
bles of air are seen deep in the canal, and if much mucus or pus is present, 
as inflammation of the external canal seldom causes much discharge. 
The pus sometimes burrows between the cartilages and opens externally 
behind or at the side of the ear. In the catarrhal form, the discharge is 
at first sero-mucus and quite profuse, later it is purulent. In. the phleg- 
monous form it is always purulent, and lable to a sudden arrest with an 
increase in the constitutional symptoms. 

Diagnosis.—Otitis in infancy is frequently obscure, because the pa- 
tient is too young to direct attention to the seat of pain, or because the 
pain is slight or absent. The temperature is almost invariably elevated, 
and the usual problem presented is to discover a cause for this fever. In 
the absence of definite otoscopie signs, one must rely upon the presence 
of faucial congestion, a history of a previous acute catarrh, restlessness 
and the absence of signs in the throat, lungs, or digestive tract, which 
might explain the fever. Local tenderness, deafness, or noises in the 
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ears are of much significance when present. Otitis is so common a cause - 
of high temperature in infants during the cold season, that one should 
always have it in mind. 

Complications and Sequele.—Remote consequences are most likely 
to be seen in cases following scarlet fever, probably because of their 
severity, particularly when early treatment has been neglected. 

Mastoiditis—This is the most frequent complication of acute otitis. 
In infancy the mastoid process is small and contains but a single cavity, 
the mastoid antrum, which communicates directly with the vault of the 
tympanum. It is probable that in every severe case of acute suppurative 
otitis there is some pus in the antrum. This is usually discharged into 
the middle ear after the tympanic membrane is incised or ruptures spon- 
taneously. ‘The principal cause of mastoid involvement is want of proper 
early treatment in acute otitis, particularly the practice of allowing these 
cases to take their natural course instead of securing early drainage by 
incision of the drum membrane. 

The important symptoms of acute mastoiditis are fever, mastoid 
tenderness, and swelling. If mastoiditis develops rapidly after acute 
otitis the temperature may be high 
—103° to 105° F.; if it develops 


gradually and appears late the tem- 


perature may be scarcely above 100°. 
Abrupt cessation of an ear dis- 
charge should always arouse sus- 
picion. It is always difficult to 
determine the presence of a slight 
amount of mastoid tenderness, but 
persistent tenderness of one side 
only is significant. It is often most 
marked close behind the auricle 
just over the antrum. The early 
swelling is due to cedema; later there 
may be an accumulation of pus. 
Post-auricular abscess causes a very 
characteristic swelling, the ear 
standing out from the head (see = 
Fig. 188). It is usually due to Fie. Apes Onta pune ley abaeey following 
spontaneous rupture through the 
outer bony wall just over the antrum; it may occur where there has been 
no discharge from the ear. It is a frequent result of severe cases of acute 
mastoiditis not operated upon, especially in young children. 

The characteristic otoscopic appearances of acute mastoiditis, accord- 
ing to Bacon, are, bulging of Shrapnell’s membrane, and drooping of the 
upper posterior wall of the external meatus. 
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Meningitis—This may be a cause of death in young children. There 
may be a localised pachymeningitis with the formation of pus—an epi- 
dural abscess—or less frequently general purulent meningitis. It may 
be secondary to other lesions, such as thrombosis of the lateral sinus, 
or the rupture of a cerebral abscess, but is usually due to infection 
through the roof of the tympanum, or along the internal auditory 
meatus. Meningitis may occur either with acute or chronic cases. Its 
symptoms are those of a severe acute secondary meningitis; its duration 
is short; its termination, almost invariably in death. 

Cerebral Abscess.—This is due to a direct extension of the infec- 
tion from the bone, veins, or dura mater. In about two thirds of the 
cases the abscess is in the temporo-sphenoidal lobe. The next most 
frequent seat is the lateral lobe of the cerebellum. Korner states that 
disease of the mastoid and middle ear leads to cerebral abscess, and dis- 
ease of the labyrinth to cerebellar abscess. Abscesses may be compli- 
cated by thrombosis or by meningitis. They are often latent until just 
before death, which more frequently occurs from the development of puru- 
lent meningitis than from any other cause. They are rare except in 
otitis of long standing. 

Thrombosis of the lateral sinus may be simple or septic. In the 
former there is occlusion of the vessel by a fibrinous clot; in the latter 
there are in addition micro-organisms. 

Simple thrombosis causes no important symptoms. Septic thrombosis 
is relatively infrequent and causes very marked and severe symptoms. It 
follows operation upon the mastoid, and occurs as a complication of mas- 
toiditis quite apart from operation. The temperature is usually of a high 
and widely fluctuating type, and there may also be chills. In some cases 
the constitutional symptoms, except fever, may not at first be severe 
but may suddenly become very grave. Marked cerebral symptoms often 
develop rapidly, and death may follow in from twelve to twenty-four 
hours. At autopsy there may be found a soft broken-down clot in the 
sinus, which may extend into the jugular. It may be followed by sec- 
ondary lesions of a general pyemia, or by localised or general meningitis. 

The labyrinth is not frequently involved, although cases are recorded 
by Pye, Phillips, and others, in which the necrosis and discharge of the 
entire labyrinth has occurred after scarlet fever. In most of these cases 
the deafness was complete, and in several vertigo was present. 

Facial paralysis rarely occurs in the acute cases, but accompanies a 
considerable proportion of the chronic ones. It is due to an extension 
of the inflammatory process from the bone to the seventh nerve, where 
it passes through the canal. The symptoms are those of ordinary peri- 
pheral facial palsy. 

Treatment.—Something may be done in the way of prophylaxis. It 
is of the first importance to secure a normal condition of the mucous 
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membrane of the naso-pharynx by the removal of enlarged tonsils, ade- - 
noids, etc. The occasional attacks of earache accompanying these condi- 
tions are pretty sure to be followed by more serious trouble unless they 
are relieved. Whether during attacks of measles or scarlet fever, much 
can be done to prevent otitis, is,still a mooted question. Personally I 
believe the risks of infection of the middle ear when judicious nasal 
syringing is employed are less than when nothing is done to cleanse the 
naso-pharynx. 

The medical treatment of acute otitis aims at the relief of pain and 
arrest of the inflammation. If the case is seen in the early stage, the 
inflammation may sometimes be cut short by local blood-letting, the use 
of heat, and free catharsis. Blood-letting is not to be advised in the case 
of infants, but may be used in older children. Hither leeches or wet cups 
may be employed. They should be applied just in front of and close to 
the tragus. Dry heat is to be preferred to moist heat, both as a means 
of arresting inflammation and of relieving pain. It may be applied by 
means of a bag of hot water, salt, or bran, or by a hot brick or soap- 
stone. ‘These may be placed beneath a thin pillow, upon which the 
child’s head rests. If the child will not lhe upon his hot pillow, a small 
bag of salt or hot water may be bound over the ear, which has been first 
covered by cotton. Neither oil nor laudanum should be dropped into the 
ear as is so often done in domestic practice ; but there is no objection to a 
few drops of a four-per-cent solution of cocaine, or a five-per-cent solu- 
tion of carbolic acid, either of which may relieve intense pain. Frequent 
irrigation with a warm boric-acid solution is often useful. If the child 
is not soon comfortable, an opiate should be given which may not only 
relieve pain, but may have a favourable influence upon the inflammation. 

A continuance of pain in spite of these measures, with an increasing 
temperature, calls for operative interference. If in addition there is 
mastoid tenderness immediate paracentesis of the drum membrane is 
imperative. An early incision is usually followed by a discharge of blood 
only ; but tension is relieved, pain disappears, and the inflammation often 
quickly subsides without the formation of pus. (See Fig. 187.) Mueh 
suffering is thereby avoided; the wound rapidly heals, and much less 
damage is done than by allowing the disease to go on to a spontaneous 
rupture. Later operation may be required either for the relief of pain 
or for the evacuation of pus to prevent, if possible, the disease from 
spreading to the bony parts. The advantages of early paracentesis in 
acute otitis can hardly be overstated. Properly performed, it is free from 
risk, causes little or no shock, and should be advised in many cases even 
in which the indications are not so clear as those above described. I 
favor incising the drum membrane in cases of doubt rather than waiting 
for more definite indications with the attendant risks of delay. 


In the secondary otitis of scarlet fever, measles, and diphtheria, the 
61 
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indications for paracentesis are usually to be derived from the appear- 
ance of. the drum membrane alone, other symptoms being absent or 
masked by the primary disease. 

After incision or spontaneous rupture of the drum membrane the 
ear should be syringed every two or three hours with a warm solution of 
bichloride (1 to 5,000), or a saturated solution of boric acid, or simply 
with boiled water. A bulb ear-syringe of soft rubber is the most satis- 
factory instrument for general use. A further rise in the temperature 
usually means that drainage is imperfect; if it is accompanied by pain, 
a second incision may be necessary. If the temperature remains high, 
one should be on the lookout for mastoid disease or other.complications. 

In most cases the discharge ceases in from one to three weeks ; should 
it continue longer, some measures for checking it may be used. Dench 
advises as better than other applications, the use of a few drops of a 1-to- 
3,000 solution of bichloride in 65 per cent alcohol, after syringing. It 
should be applied with a medicine dropper. Where the discharge has 
become fetid, syringing once a day with a solution of peroxide of hydro- 
gen (1 to 2) is often useful. A persistent discharge often depends upon 
the fact that the child’s general condition is poor, and improvement in 
this is more important than any variation in local treatment. 

Mastoiditis—When symptoms pointing to acute mastoiditis are pres- 
ent, early free incision of the drum membrane is indicated, even though 
there may be no bulging, and a mastoid ice-bag should be applied con- 
tinuously for thirty-six or forty-eight hours. In addition, in older chil- 
dren, the artificial leech may be placed over the antrum or mastoid tip. 
With these measures the inflammation often subsides. Regarding opera- 
tion upon the mastoid, my own belief is that it is now performed too 
frequently and with insufficient indications, especially in infancy and 
early childhood. ‘The operation is a serious one, and at this age its 
immediate risks are considerable. I have personally known of a number 
of deaths directly connected with it, and of others occurring at a later 
period, where the child was worn out by the long after-treatment, dying 
perhaps from some intercurrent disease or from exhaustion. On the other 
hand, the dangers to which patients are exposed who are not operated 
upon have, I think, been greatly exaggerated. In my own experience, 
meningitis, sinus thrombosis, and cerebral abscess do not occur in any- 
thing like the proportion of cases that the surgeons would have us 
believe.* 


* The records of the New York Foundling Hospital, with a resident population of 
about 800 infants and young children, showed 573 cases of acute otitis in five years (1900 
to 1904 inclusive). During this period there were three extensive epidemics of measles 
with a total of 1,034 cases; 166 cases of scarlet fever; 578 cases of diphtheria; and 
3,505 cases of pneumonia, many of which complicated influenza. With the 578 cases 
of otitis, acute mastoiditis was recognised and recorded in but 17 patients. It is not 
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While I fully appreciate the value of the operation, and am quite 
sure that lives are often saved by its timely performance, I would in- 
sist that it be done only with very positive and clear indications. In 
infants, localised tenderness is difficult to determine; and fever after 
acute otitis may be due to many other conditions. In very young patients 
we should therefore insist upon other symptoms before deciding to oper- 
ate. The risks of waiting for clearer indications are, I believe, much 
less than those attendant on unnecessary operation. Often the cause 
of the temperature is found in the lungs; and not very infrequently a 
moderate pulmonary congestion or bronchitis becomes a pneumonia as 
a consequence of the prolonged anesthesia necessary for the operation. 
With infants therefore in case of any doubt, as to diagnosis or the progress 
of the case, one should invariably decide against operation, or at least 
for postponement. With older children, however, conditions are some- 
what different ; diagnosis is easier and the operative risk much less. 

The treatment of chronic otitis and of the associated conditions is 
largely surgical, and belongs to the specialist; but it is extremely im- 
portant that the general practitioner should be familiar with their symp- 
toms, and realize the danger from these neglected cases, not only to the 
function of hearing, but also to life itself. The essential thing in treat- 
ment is to operate sufficiently to secure free drainage, and to permit 
thorough cleansing of the parts. Too much can not be said against the 
expectant treatment of these cases, or against the practice of prolonged 
poulticing. 


improbable that other mastoid inflammations were overlooked. In this institution, 
however, nearly every fatal case comes to autopsy, and if an unrecognised mastoiditis 
had led to a fatal result the autopsy records should show. In the five-year period, 
900 autopsies were made. There was no instance recorded of abscess of the brain fol- 
lowing otitis, There were but two examples of acute meningitis following otitis with 
mastoiditis; but there were 14 cases of acute meningitis secondary to other conditions 
—pneumonia, 10; to pericarditis, 2; to empyema, 1; to diphtheria, 1: During the 
period mentioned there were 11 mastoid operations performed in the hospital, with 6 
recoveries and 5 deaths, all from causes directly connected with the operation. 

If mastoiditis follows otitis, complicating the acute infectious diseases of: early 
childhood as often as has been claimed, we must admit that a very large proportion 
of the patients may get well without operation, 
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AccurATE classification of the infectious diseases is at the present 
time impossible, but there are two quite distinct groups into which, with 
one or two exceptions, those here considered may be placed. 

The first group includes scarlet fever, measles, rubella, varicella, and 
pertussis. The nature of the specific poison in each of these is as yet 
unknown. They are, strictly speaking, contagious; for it is practically 
certain that any of them may be contracted by proximity to a person 
suffering from the disease, without actual contact. In no one of these 
diseases is the poison given off in a single definite discharge, and in no 
one is there a characteristic visceral lesion. Mumps resembles the mem- 
bers of this group in all points except the one last mentioned. These 
peculiarities, together with the fact that thus far the poison of each of 
these diseases has resisted all attempts at isolation, render it not improb- 
able that these poisons are some other variety of micro-organisms than 
bacteria. 

In the second group may be placed diphtheria, typhoid fever, and 
tuberculosis, in each of which the specific poison is a known form of bac- 
terium. Each of these diseases is associated with definite and character- 
istic visceral lesions. The poison is discharged from the body in a certain 
well-understood manner from the tissues which are affected by the dis- 
ease, and in no other way. These diseases can not be contracted by prox- 
imity to a diseased person, but only by receiving into the body the specific 
germs, either by contact with a person suffering from the disease or con- 
tact with something upon which the special germs of the disease have 
been discharged. In other words, though communicable, they are not, 
strictly speaking, contagious. 

Syphilis, influenza, and malaria have not been included in either of 
the above groups. Syphilis must still be placed in the doubtful class, 
although its general characteristics ally it with the second group. In its 
communicability, influenza resembles the first group, although there is 
now little doubt that it is due to a form of bacterium—Pfeiffer’s bacil- 
lus. Malaria belongs in a class by itself, differing in nearly all its essen- 
tial features from the other diseases of this general group, as its specific 
cause is a form of protozoon. 
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CHAPTER I. 
SCARLET FEVER. 
Synonym: Scarlatina. 


SCARLET FEVER is an acute, contagious, self-limited disease, one 
attack usually protecting the individual through life. The period of in- 
cubation is usually from two to six days; that of invasion, from twelve 
to twenty-four hours; that of eruption, from four to six days; that of 
desquamation, from three to six weeks. The disease may be communi- 
cated at any time from the first symptom of invasion throughout des- 
quamation, and sometimes even during the existence of purulent dis- 
charges from the nose or other mucous membranes. It is usually ushered 
in by vomiting, high fever, and sore throat, and is characterized by an 
erythematous rash appearing first upon the neck and spreading rapidly 
over the entire body. Its chief complications are otitis and membranous 
inflammations of the pharynx, which frequently extend to the nose, more 
rarely to the larynx. The most important sequele are otitis and ne- 
phritis. 

Etiology.—Analogy leads to the belief that scarlet fever is due to a 
micro-organism, but as yet its nature has not been discovered. The 
complications are usually associated with the development of a streptococ- 
cus. Some have gone so far as to claim that this germ is the cause of the 
disease. From present knowledge, however, it appears rather to play 
the role of a secondary or accompanying infection, for the development 
of which the mucous membranes of a person suffering from scarlet fever 
seem to afford most favourable conditions. To the streptococcus may be 
ascribed the membranous inflammations of the tonsils and pharynx, the 
otitis, the inflammation of the lymph nodes and the cellular tissue of 
the neck, and probably also the nephritis, endocarditis, pneumonia, and 
joint lesions. In many of the above conditions the streptococcus is as- 
sociated with other pyogenic germs, and in some cases with the diph- 
theria bacillus. 

Predisposition.—The susceptibility of children to the scarlatinal 
poison is much less than to that of measles; still, it is much greater than 
that of adults. Billington (New York) records observations made in 
twenty-six families living in tenements where little or no attempt at 
isolation was made, In these families there occurred 438 cases of scarlet 
fever; but 47 other children, although unprotected by previous attacks 
and constantly exposed, did not contract the disease. 

Johannessen reports that of 185 children under fifteen years who 
were exposed, 28 per cent contracted the disease; while of 314 adults, 
only 5 per cent contracted the disease. It may be stated that, approxi- 
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mately, not more than one half of the children exposed take the disease. 
The susceptibility is not great in early infancy, but it increases until 
about the fifth year, after which it steadily diminishes. Both sexes are 
equally liable to scarlet fever. Epidemics are more frequent in the fall 
and winter than in summer, and cases occurring in the cold months are 
apt to be more severe. Whitelegge, in 6,000 cases, found the highest 
mortality in the month of October; and in Caiger’s report of 1,008 cases 
this was also the month showing the greatest mortality. 

Incubation.—Of 113 cases * in which the period of incubation could 
be accurately determined, it was as follows: 
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Thus in 87 per cent of these it was between two and six days, and 
in 66 per cent between two and four days. The incubation is rarely 
over a week; it is particularly short in surgical cases, a well-authenticated 
instance being on record in which it was but six hours. Speaking gener- 
ally, if, after exposure, a week passes without symptoms, the chances of 
infection are very small. A short incubation is more frequently seen in 
severe than in mild cases. 

Mode of infection The chief source of infection is the patient him- 
self. It is somewhat doubtful whether the poison of scarlet fever can 
be conveyed by the breath, but it may be by discharges from the mucous 
membranes involved, from the scales during desquamation, and prob- 
ably from all the excretions of the patient—urine, feces, and perspira- 
tion. Infection often takes place from the carpets or furniture of the 
sick-room, and from the clothing of the patient. In a city the bed- 
clothing, while airing in the window, has been known to convey the dis- 
ease to an adjoining house. Instances are recorded of the spread of scar- 
let fever by the washing of infected with other clothing. Toys or books 
may be carriers of the disease. A bouquet of flowers sent from a sick- 
room to an institution, in one instance proved a vehicle of infection. 
Cats, dogs, and other domestic animals are known to have conveyed the 
disease. Scarlet fever is sometimes spread by food, particularly by milk 
(page 141). It is possible, under these circumstances, that a disease 
resembling scarlatina existed in the cows; but that this was identical 


with scarlatina, as seen in man, was not demonstrated. 

ee a ee 
* Part of these are from personal observation, but the great majority are isolated 

cases scattered through medical literature, occurring under circumstances which made 

it possible to determine the exact length of the incubation. 
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~The transmission of the disease through a third person is not fre- 
quent, but numerous instances of it are on record. The persons most 
likely to carry it are the nurse and the physician. Physicians have in 
many cases carried scarlatina to their own children, but only when there 
had been pretty direct contact with the patient, and where the interval 
before seeing the second child was short. The clothing of the nurse 
may be almost as infectious as that of the patient. The transmission of 
the disease by one who, although living in the house, does not come in 
contact with the patient is ‘extremely improbable. An instance is re- 
corded in Allbutt (ii, 129) where scarlatina was transmitted through 
two healthy persons. 

Duration of the infective period—tThere is no evidence to show that 
the disease is communicable during the period of incubation. It is 
slightly contagious from the beginning of invasion, before the rash 
appears. Infection appears to be most active at the height of the 
febrile period—from the third to the fifth day—and, next to this, dur- 
ing the stage of active desquamation. 

In simple cases, the average duration of the contagious period may 
be placed at six weeks, or until desquamation is complete. However, 
physicians generally have been accustomed to place too much stress upon 
the danger from the scales, and too little upon that from the discharges 
from the mucous membranes. Early infection comes chiefly from the 
throat, nose, or possibly the breath. Late infection may arise from a 
purulent otitis, rhinitis, chronic pharyngitis, suppurating glands, 
eczema, empyema, and possibly also from the urine in nephritis. The 
infectious nature of these purulent discharges has not been sufficiently 
recognised. It is possible for them to convey the disease during a period 
of several months. One case is recorded in which scarlatina was com- 
municated through a purulent nasal discharge after eleven weeks; an- 
other in which the opening of a post-scarlatinal empyema in a surgical 
ward was followed by an outbreak of scarlet fever. 

In winter especially, a chronic pharyngeal catarrh may long contain 
the germs of infection. Ashby found, on careful investigation, that from 
two to four per cent of patients discharged from a scarlet-fever hospital 
subsequently conveyed the disease. There is particular danger from a 
child who has recently had the disease sleeping with other children. 
Line records a case in which this was the means of conveying the disease 
after fourteen weeks, and when the patient had been considered per- 
fectly well for three weeks. It is impossible to say that at any specified 
time absolute safety exists. All patients before being discharged from 
a hospital or released from quarantine in private practice, should be care- 
fully examined as to the condition of the mucous membranes, and quar- 
antine continued as long as catarrhal inflammations are present. ‘The 
poison of scarlatina clings more tenaciously to clothing, upholstery, and 
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apartments than that of any other contagious disease, possibly except- 
ing tuberculosis. Authentic cases are on record in which more than a 
year had elapsed between the first and second cases, where the source of 
infection seemed certain. 

Lesions—The only characteristic lesions of scarlatina are those of 
the skin and the mucous membranes of the mouth and throat. The skin 
is the seat of an acute dermatitis of variable depth and intensity. There 
is first acute hyperemia, followed by an exudation of serum and cells in 
the corium, especially about the blood-vessels and hair follicles. There 
results a death of the epidermis which is thrown off in the desquamation. 
The mucous membrane of the mouth, tongue, and throat is the seat of 
a catarrhal, membranous, or gangrenous inflammation which rarely in- 
vades the larynx, but very frequently the middle éar and nose. The entire 
cesophagus is often the seat of an intense congestion. From the ear the 
infection may extend to the mastoid cells, the meninges, or the brain, 
and from the nose to the accessory sinuses, particularly the antrum of 
Highmore. All the lymph nodes about the neck may be involved, the in- 
fection ending in cell-hyperplasia, suppuration, or necrosis. The cel- 
lular tissue of this neighbourhood may also become infiltrated, this being 
followed sometimes by suppuration and occasionally by gangrene. 

The most constant change throughout the body, according to Pearce 
(Albany), is hyperplasia of the lymphoid tissue, which is seen every- 
where. The other lesions are degenerations due to the scarlatinal poison 
alone, or in conjunction with the various forms of secondary infection, 
or to the latter alone. The most important are: fatty degeneration of 
the heart; areas of focal necrosis in the liver; acute degeneration of 
the kidney or acute diffuse nephritis; proliferation of the cells of the 
Malpighian bodies of the spleen; broncho-pneumonia, gangrene, or ab- 
scess of the lung; pleurisy, which is often purulent; endocarditis, peri- 
carditis ; abscesses in the cellular tissue and inflammation of the joints. 
These visceral changes will be considered more fully under Complica- 
tions. 

Symptoms.—IJnvasion.—As a rule, the invasion of scarlet fever is ab- 
rupt, the symptoms at the onset usually being directly in proportion to 
the severity of the attack. In the majority of cases there is vomiting, 
a rapid rise in temperature, and soreness of the throat. Often the vomit- 
ing is repeated; it is frequently forcible, and without nausea. In severe 
cases the rise in temperature is very rapid, to 104° or 105° F.; in the 
mildest cases it may not be above 101°. A child may complain of sore- 
ness of throat, or the throat symptoms may be entirely objective. In 
most severe cases, there is a uniform erythematous blush covering the 
pharynx, tonsils, and fauces, but on the hard palate there are minute 
red points. The appearance of this is usually coincident with the rise 
in temperature. Occasionally membranous patches may be seen upon the 
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tonsils the first day, but not generally before the third or fourth day. In 
mild cases the throat shows only a very moderate congestion. Severe 
cases are sometimes ushered in by convulsions, especially in very young 
children. Diarrhcea is not uncommon in summer. There is general 
prostration, which is directly proportionate to the height of the fever. 

Eruption —This usually appears from twelve to thirty-six hours after 
the first symptoms of invasion; exceptionally, not until the third or even 
the fifth day. A later appearance than this is somewhat doubtful, for 
the rash not infrequently recedes and reappears, having been overlooked 
in the first instance. In 108 cases observed in the New York Infant 
Asylum, the duration of the rash was as follows: 
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These statistics are confirmed by the observations of most writers, 
that the rash lasts from three to seven days. The full development of 
the rash is generally seen in from twelve to twenty-four hours from its 
first appearance, and not infrequently the whole body is covered in the 
course of four or five hours. Very rarely its extension is so slow that 
it is two or three days before the body is covered. Its first appearance 
is almost invariably upon the neck and chest. In the cases of moderate 
severity the typical rash is seen. Its colour is red rather than scarlet, and 
on close inspection it is seen to be made up of very minute points upon 
a reddish ground, giving the appearance of a uniform blush. The rash 
covers the entire body, including the face. There is often a peculiar 
pallor about the mouth, which is quite characteristic of the disease. 

Variations in the eruption are very frequent, and often extremely 
puzzling. In the mild cases the rash is not seen upon the face; it is often 
faint upon the body, and may be present only upon certain parts; when 
the rash is faint or scanty it is usually most marked in the groins and 
axille, or over the buttocks and back of the thighs; it may last only one 
day, and sometimes may be so slight as to escape notice altogether. It 
may be absent in some very mild cases, in certain others where the throat 
symptoms are severe, and in malignant cases. In the very severe cases 
many irregularities are seen, both as to the time of the appearance of 
the eruption and its character. Sometimes it occurs as large, irregular 
patches; again, it is macular, closely resembling the rash of measles; 
occasionally it is of a dark purplish colour; and very rarely it is hemor- 
rhagic. Not infrequently an eruption of fine vesicles is seen, especially 
on the chest and abdomen; this may be so pronounced as to make the 
diagnosis difficult. It is seen both in mild and severe cases. Much 
importance is attached by the laity to the early disappearance of the 
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rash, an especial danger being believed to exist because the disease has 
“ struck in.” A well-developed bright rash indicates strong heart action, 
and a sudden recession of the rash is a sign of heart failure. Often a 
rash which is faint and doubtful in character, may be brought out fully 
by a hot bath. 

With the eruption at its height, there i8 intense itching or burning 
of the skin, and in severe cases considerable swelling, chiefly noticeable 
upon the hands and face. 

Desquamation.—Shortly after the rash has faded, about the eighth 
day, there begins an exfoliation of the dead epidermis, known as des- 
quamation. This is even more characteristic of the disease than the 
rash. It is usually first seen upon the neck and chest, where it appears 
as fine flakes. The desquamation of the trunk is completed in from 
one to three weeks. If baths and inunctions are being used, it is scarcely 
perceptible. It continues longest where the epidermis is thickest—viz., 
upon the hands and feet—and here it lasts from four to seven weeks, and 
not infrequently eight weeks. The appearance of the fingers and toes 
during desquamation is characteristic. The finger tips usually peel first, 
and the new epidermis is pink and fresh-looking, while that which has 
not yet separated is of dull gray colour and loosened at the margin. Oc- 
casionally the epidermis of a considerable part of a finger may be loos- 
ened at once, so that a partial cast may be thrown off like the finger of 
a glove. Sometimes the patient comes under observation for the first 
time during desquamation, the history of the early symptoms being 
doubtful or absent. Such desquamation as has been described, occurring 
both upon the hands and feet, may be regarded as conclusive evidence of 
scarlet fever, no matter what the history may be. 

1. The mild cases—The symptoms may be so slight as to be entirely 
overlooked, nothing being noticed until desquamation occurs. Usually, 
however, there is a rather abrupt invasion, with vomiting and a tempera- 
ture from 100° to 103° F. The tonsils and pharynx are congested, while 
the palate shows a punctate redness somewhat like the cutaneous erup- 
tion. The papille of the tip and borders of the tongue are enlarged. 
Nearly always within twenty-four hours the rash makes its appearance, 
generally first upon the neck and chest. Very often it is not seen upon 
the face, but is abundant on the rest of the body. The rash fades on 
the third or fourth day, and has disappeared by the fifth day. There is 
very little prostration, the child often being with difficulty kept in bed. 

The highest temperature is coincident with the full eruption, and 
is usually seen during the first thirty-six hours of the disease. It grad- 
ually falls to normal by the third or fourth day. Some examples are 
shown in Fig. 189. In the mildest cases the temperature may never be 
above 100° F. 

Desquamation is often faint over the body, but is unmistakable over 
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the hands and feet. It begins about the end of the first week, always 
being most marked where the eruption has been most intense. 

The mild cases are ustially uncomplicated, but the possibility of otitis 
and of late nephritis should always be kept in mind, as these may occur 
even with the mildest attacks. The difficulties in diagnosis in mild 
attacks of scarlet fever are often great. It should be remembered that 
these cases are just as contagious as severe ones, and that from a mild 
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Fie. 189.—Mild scarlet fever. 


_ Three cases occurring successively in the same family. Diagnosis not made until the 
third case developed, at which time the first one was found to be desquamating in a typical 
manner. 


attack a severe one is often contracted. It is fréquently by these mild 
cases that this disease is spread in schools. In dispensaries I have often 
seen patients desquamating from scarlet fever, who had been attending 
school regularly up to the time when they were brought for treatment 
for nephritis or some other disease. 

2. Cases of moderate severity—The onset is sudden with vomiting, 
which is usually repeated, rarely with convulsions. The temperature 
rises rapidly, and by the end of the first twenty-four hours has reached 
104° or 105° F. The rash usually appears within the first twenty-four 
hours, and its intensity is directly proportionate to the severity of the 
attack. Appearing first upon the neck or chest, it extends rapidly, cov- 
ering the entire trunk and extremities, often in a few hours. It is usu- 
ally typical in appearance, being made up of minute points, but giving 
the appearance of a uniform blush, which has been compared to a boiled 
lobster. Little change takes place in the rash for four or five days. 
After this it fades quite rapidly, and disappears by the sixth or 
seventh day. 

The throat resembles that of the mild form, except that the redness is 
more intense and there is slight swelling of the tonsils, fauces, and uvula, 
and often pain upon swallowing. Occasionally small yellowish patches 
are seen upon the tonsils by the second or third day, but these can be wiped 
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off and are not distinctly membranous. There is usually a moderate 
discharge of a sero-purulent character from the nose. The lymph glands 
at the angle of the jaw are swollen and quite tender. The tongue 
may be coated in the centre and show bright red points at its borders 
and tip, or it may be quite red and show the prominent papille every- 
where—the “strawberry tongue”; while not exclusively seen in scar- 
latina this is of some diagnostic value and may continue several days 
or even weeks. 

During the height of the fever there is restlessness, thirst, and not 
infrequently slight delirium. The temperature reaches the maximum by 
the second or third day, and usually falls gradually after the fourth or 
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Fie. 190.—Typical temperature curve of uncomplicated scarlet fever of moderate severity ; 
girl three years old. 


fifth day, but even in uncomplicated cases the fever often lasts from ten 
to fourteen days (Fig. 190). The pulse in the early part of the disease 
is rapid and full, but later it may be weak. There is much prostration, 
frequently followed by quite a marked degree of anemia. 

This form of the disease rarely proves fatal apart from complications, 
but it may do so in very young infants. The complications seen most 
frequently in this form of scarlet fever are broncho-pneumonia or pleuro- 
pneumonia and otitis, the latter being usually double and occurring be- 
tween the sixth and the fourteenth days. Nephritis is the only common 
sequel. 

3. The severe cases.—Vhe severe type of scarlet fever usually declares 
itself from the beginning. The incubation is short, and the full rash may 
be seen within a few hours after the initial symptoms. It usually covers 
the entire body, even including the face. The severity of the infection is 
shown by the fact that the temperature is higher and continues for a longer 
period, and by the frequency and severity of the complications, particularly 
those of the throat. For the first two days the throat may present nothing 
different from what is seen in the milder cases. By the third or fourth 
day, however, membranous patches often appear on the tonsils, and spread 
to the soft palate, uvula, and pharynx, sometimes to the nose and through 
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the Eustachian tube to the ear, rarely involving the larynx. The mucous 
membrane of the mouth is intensely congested, and often partly covered 
by membrane; there are sordes on the lips and teeth, and there may be 
superficial ulcers, which bleed readily. The glands of the neck swell 
rapidly, often to a great size, and the cellular tissue about them is infil- 
trated. The head is thrown back to relieve the dyspnoea which the pres- 
sure from this swelling occasions. There is an abundant discharge from 
the nose and mouth; the breath is offensive, often fetid. The general 
symptoms are those of a severe septicemia. The temperature is steadily 
high, usually between 103° and 105° F., for about a week, after which in 
cases ending in recovery it slowly falls unless complications develop 
(Figs. 191, 193, 194). But even in uncomplicated cases the fever some- 
times continues for three weeks. In fatal cases the temperature may be 
steadily high till death (Fig. 192), or it may fluctuate widely. The 
pulse is rapid, weak and irregular. There is complete anorexia; both 
food and stimulants have to be coaxed or forced down. There is low 
delirium or apathy, and sometimes all the symptoms of the typhoid 
condition are present. 

Signs of a broncho-pneumonia are often found in the chest, and by 
the end of the first week or early in the second the ears may begin to dis- 
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Fre. 191.—Typical temperature curve of severe scarlet fever ending in recovery. 

Prolonged course due to severe throat symptoms lasting from second to sixth day, other- 
wise uncomplicated ; boy twelve years old. 
charge. The urine is rarely free from albumin, but the amount present is 
not usually great; there may be hyaline and epithelial casts, and some- 
times blood. In some cases the throat symptoms predominate; in others, 
those of general sepsis, but more frequently the two are combined and are 
directly proportionate to each other. In still other cases, instead of the 
membranous inflammation, it may be of a gangrenous character, and ex- 
tensive sloughing may take place in the throat, and even in the cellular 
tissue of the neck. 

The duration of the symptoms in fatal cases is from six to fourteen 
days. There is general increasing prostration and finally a septic stupor, 
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with death from exhaustion, from heart failure, or from some compli- 
cation—broncho-pneumonia, pleurisy, nephritis, Hemorrhages follow- 
ing sloughing, laryngitis, pericarditis, or endocarditis. In cases which 
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Fre. 192—Severe scarlet fever, septic type; death on fourteenth day. 


Intense angina; otitis; nephritis; necrotic inflammation of cervical lymph glands; girl 
seven years old; death from heart failure. 


recover, the acute symptoms nearly always continue for a full month; 
and after escaping the dangers of sepsis and the early complications, the 
child has still to run the gauntlet of all the late complications—nephritis, 
pneumonia, endocarditis, pyeemia, ete. A case may prove fatal as late 
as the end of the seventh week ; nearly all such results are due to nephritis 
or to its complications. 

4. Malignant or cerebral cases.—These are rare cases which are more 
frequently described than seen, in which death takes place usually within 
the first forty-eight hours. The system is overpowered by the scarlatinal 
poison. Such cases are seldom seen except in severe epidemics. Under 
other circumstances, many cases are diagnosticated malignant scarlet 
fever which have no connection with this disease. 

The onset is sudden and violent, usually with convulsions, the child 
passing in a few hours into a condition of deep stupor, with great prostra- 
tion and hyperpyrexia, the temperature ranging from 105° to 107° F. 
Sometimes, however, the temperature does not go above 100° F. The 
rash appears irregularly, late, or not at all. It may be hemorrhagic. 
There are frequently repeated convulsions, cyanosis, and invariably a 
fatal termination. The autopsy often gives no satisfactory explanation 
of these cases. Death occurs apparently from scarlatinal toxemia, with- 
out any characteristic local evidences of disease. 

5. Surgical scarlet fever—The existence of a special form of scarlet 
fever occurring in patients with recent wounds or those who have been 
subjected to surgical operations, while stoutly maintained by several 


SCARLET FEVER, 963 


writers, has been vigorously denied by others. The question is one dif- 
ficult of solution on account of the close similarity at times existing be- 
tween the symptoms of scarlet fever and sepsis, and the necessity of 
deciding in an undoubted case whether the infection with scarlet fever 
was dependent upon or coincident with the wound. 

Hamilton * has recently studied the question anew and analysed cases, 
some 174 in number, that have been reported more or less in detail, with 
the following conclusions: That proof of the existence of a special form 
of scarlet fever rests upon the reports of cases usually meagre, and 
careful analysis of these would lead one to consider them rather as septic 
than as scarlatinal infections; that when there was undoubted evidence 
of scarlet fever, there was no proof that it was in any way due to the coin- 
cident wound, and that there is as yet no convincing proof in the litera- 
ture that surgical scarlet fever is anything more than scarlet fever in the 
wounded. 

Relapses, Recurrences,.and Second Attacks.—As a rule, one attack of 
scarlatina gives immunity through life. The exceptions are very few, but 
some of them are well authenticated. Kinnicutt (New York) observed 
two attacks within eight months in a boy of five years; Pritchard (Glas- 
gow) reports the case of a patient who had three attacks in the same hos- 
pital within two years; such cases are certainly extremely rare. I have 
never yet seen an undoubted instance of a second attack in the same 
individual. 

Relapses or recurrences within a brief period after the first attack are 
more frequent. There are to be excluded the cases of pseudo-relapses in 
which the rash, having temporarily subsided for two or three days, reap- 
pears; also those where the rash varies in intensity from time to time; 
and, lastly, the cases in which, occurring late in the disease, it is due to 
septicemia or pyemia. True relapses are usually due to auto-infection, 
sometimes to a new accession of poison from without. They are analo- 
gous to the relapses of typhoid fever. They occur most frequently during 
desquamation, between the seventh and twenty-fourth days. There may 
be not only a new eruption but a rise of temperature, sore throat, and 
vomiting, just as in the initial attack. These recurrences are sometimes 
shorter and milder than the first attack, but this is by no means uniform, 
since Kérner mentions eight cases where the second attack proved fatal. 

In considering the subject of second attacks, the liability to errors in 
diagnosis must be borne in mind and only cases included which have pre- 
sented typical symptoms. 

Special Symptoms, Complications, and Sequele.—Temperature— 
The temperature curve of this disease is quite characteristic. There 
is usually seen an abrupt rise, the maximum being reached on the sec- 
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ond day; there follows a period of variable duration, generally lasting, 
according to the severity of the case, from two to five days, in which the 
fluctuations are very narrow; then a gradual decline to normal, which 
is reached in the milder cases in about a week; in those which are more 
severe, in about two weeks. This typical curve (Figs. 190 and 191) is 
seen in the great proportion of uncomplicated cases which end in recoy- 
ery. Deviations from it, therefore, are important as indicating that 
some complication exists. The explanation is usually to be found in the 
development of otitis, nephritis, pneumonia, etc. Severe throat symp- 
toms prolong the temperature but do not usually modify its course. In 
very severe cases ending fatally the high temperature is prolonged. In 
any case a rise after the fifth day is unfavourable. 

Throat.—Three distinct forms of angina are seen in scarlatina: sim- 
ple or erythematous, membranous, and gangrenous. 

1. Erythematous angina.—This can hardly be ranked as a complica- 
tion, as it is nearly as constant as the scarlatinal rash. Usually there is 
only the general blush over the entire pharynx with the fine red points 
upon the hard palate; but there may be seen upon the tonsils grayish- 
‘yellow spots resembling those of follicular tonsillitis, which can be wiped 
off, leaving a clean surface. This simple angina is at its height with the 
maximum temperature, and fades as the temperature falls. It does not 
often extend to adjacent mucous membranes. 

2. Membranous angina.—These cases were formerly classed as scarla- 
tinal diphtheria, and whether this process was identical with primary 
diphtheria or not, was for a long time a subject of much discussion. Cul- 
tures have shown that the great majority of these inflammations. are not 
true diphtheria, but are due to the streptococcus. 

The lesions of this form of angina are considered in the chapter on 
Pseudo-Diphtheria. Usually on the second or third day of the disease 
an exudation appears upon the tonsils, and in the milder cases it covers 
only the tonsils. In the most severe form it may be seen within twenty- 
four hours of the onset, sometimes before the eruption appears. Be- 
ginning upon the tonsils, the membrane rapidly spreads to the entire 
pharynx, the mucous membrane of the nose, the mouth, the Eustachian 
tube, and even to the middle ear. In colour it may be gray, greenish, or 
almost black. There is so much swelling of the throat that swallowing 
becomes difficult. The infiltration of the cellular tissue of the neck and 
the enlarged lymph glands produce great external swelling, which may 
extend like a collar from ear to ear. The breath has a foul odour, the 
nasal discharge is thin and fetid, and nasal respiration is obstructed, so 
that the mouth is open constantly. It is surprising that the larynx is so 
seldom invaded. 

These local changes are accompanied by constitutional symptoms of 
great severity, which are due to a general streptococcus septicaemia; 
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broncho-pneumonia and nephritis are very frequent, otitis is almost con- 
stant, and suppuration of the lymphatic glands is not uncommon. The 
eruption is often irregular and late in appearing. 

The frequency with which diphtheria coexists with scarlatina depends 
much upon circumstances. In some epidemics, thirty per cent of the 
throats showing membrane have contained the diphtheria bacillus; in 
others the proportion is much smaller. There are some clinical features 
by which the two types may sometimes be distinguished. The streptococ- 
cus angina is usually seen at the height of the disease; true diphtheria 
may occur at any time, even during convalescence. The streptococcus 
angina is characterized by much swelling, redness, and cedema of tonsils 
- and fauces, and by great external infiltration, showing a marked tendency 
to invade the ears, but very little to invade the larynx. In true diphtheria 
the evidences of inflammation are usually much less, while there is a 
great tendency to invasion of the larynx. Very little reliance is to be 
placed upon the appearance of the membrane. The only positive means 
of differentiation is by cultures, which should invariably be made from 
the throat of every patient admitted to a scarlet-fever hospital, and of 
every case in private practice showing any exudate upon the tonsils. If 
the first culture is negative and the throat symptoms increase, repeated 
cultures should be made. 

3. Gangrenous angina.—This is seen only in the worst cases of scarlet 
fever. The process may be gangrenous from the outset, or preceded by a 
membranous inflammation. It is sometimes insidious in its develop- 
ment. There is a fetid odour to the breath, an irritating discharge from 
the nose and mouth, with very great glandular swelling. The tonsils are 
gray or grayish-black in colour, and large masses of necrotic tissue may be 
removed with the forceps from the tonsils, uvula, fauces, or pharynx, and 
sometimes sloughing occurs in the cellular tissue of the neck. Blood- 
vessels of considerable size are sometimes opened, and serious or even fatal 
hemorrhage may result. Little or no tendency to a reparative process is 
seen. The constitutional symptoms are those of great asthenia, prostra- 
tion, and profound cachexia, followed almost invariably by a fatal ter- 
mination. 

Lymph nodes.—These are swollen in all cases accompanied by severe 
angina. The inflammation may be simply an acute hyperplasia, or it may 
go on to suppuration or necrosis. Abscess does not often occur at the 
height of the disease, but may come at any time during convalescence. It 
may be confined to the glands or be complicated by suppuration in the 
cellular tissue of the neck. Disease of these glands is not an infrequent 
cause of torticollis. 

Cellulitis of the neck.—This usually occurs toward the end of the first 
week, and is associated with grave throat symptoms. Rapid and exten- 
sive infiltration occurs, the skin becomes tense and brawny, the head is 
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held back, and there may be considerable dyspnoea. The infiltration may 
be only in the neighbourhood of the lymph glands or it may be diffuse. 
Unless relieved by early incision, the diffuse form may result in suppura- 
tion and extensive sloughing, which may be deep enough to lay bare the 
large vessels of the neck. This is a complication of the gravest pos- 
sible import. Death may occur from septicemia before or after slough- 
ing or from hemorrhage due to opening by ulceration of the external 
carotid or some of its branches; or there may be associated thrombosis 
of the jugular vein, leading to thrombosis of the lateral sinus, menin- 
gitis, or pyzemia. 

Ears.—The otitis is due to direct extension of the infection from 
the rhino-pharynx. It is the most frequent complication of scarlatina, 
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Fie. 193.—Severe scarlet fever; otitis; mastoiditis; death. 


Typical symptoms and temperature curve until fourteenth day ; secondary rise of tem- 
perature from otitis; double paracentesis on the fifteenth day; mastoid operation on the six- 
teenth day ; death twelve hours later from septicemia; boy five years old. 


and in doubtful cases may have some diagnostic importance. As a rule, 
the younger the child the greater the liability to otitis. It is more fre- 
quent in winter than at other seasons, and is closely connected with the 
severity of the throat symptoms. In an epidemic occurring in the New 
York Infant Asylum in the spring and summer of 1889 there were 73 
cases of scarlatina and not one of otitis. In a fall and winter epi- 
demic in the same institution two years later, of 43 cases 20 per cent 
had otitis. Of 4,397 cases reported by Finlayson, otitis occurred in 
10 per cent, and of 1,008 cases reported by Caiger, in 13 per cent. In 
Burkhardt’s statistics the proportion was as high as 33 per cent. Of 
cases accompanied by severe throat symptoms otitis is present in fully 
75 per cent. 

As a rule, both ears are affected. - Otitis is most frequent early in the 
second week, but may occur at any time, even during convalescence. In 
the cases where it develops at the height of the disease there are in some 
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cases no new symptoms; in others there is pain and deafness and a rise 
in the temperature, which may fall after paracentesis or rupture of the . 
drum membrane, or there may be rapid extension to the mastoid (Fig. 
193). The otitis is often overlooked unless the ears are regularly ex- 
amined. The form of inflammation may be catarrhal or phlegmonous, 
the latter being often accompanied by necrotic changes. 

Bezold makes the following report upon 185 cases showing the results 
of scarlatinal otitis: “In 30 there was entire destruction of the mem- 
brana tympani, with loss of one or more bones; in 59 the perforation com- 
prised two thirds or more of the membrane; in 13 there were smaller per- 
forations ; in 44 there were granulations or polypi; in 15 there was total 
loss of hearing on one side, and in 6 of the cases upon both sides; in 77 
of the cases the hearing distance for low voice was less than twenty 
inches.” 

As a cause of permanent deafness and deaf-mutism, no disease of 
childhood compares in importance with scarlet fever. May (New York) 
has collected statistics of 5,613 deaf-mutes, of whom 572 owed their con- 
dition to otitis following scarlet fever. 

Kidneys.—Albuminuria accompanies nearly all the severe cases of 
scarlet fever. In many this is simply the ordinary febrile albuminuria 
due to acute degeneration of the kidneys. In those with severe throat 
complications, and in nearly all the septic cases, there is often an acute 
diffuse nephritis with interstitial changes especially marked. This 
occurs at the height of the febrile process and is rarely accompanied 
by dropsy; but albumin, casts, and even blood may be found in the 
urine. The most severe and the most characteristic renal complication, 
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Fie. 194.—Scarlet fever of moderate severity followed by fatal nephritis. 


Early symptoms typical and peje epg twenty-first day vomiting; twenty-fifth day 
uremic convulsions; death twenty-sixth day. No dropsy; urine never below 10 ounces in 
twenty-four hours; girl ten years old. 


and that generally designated as post-scarlatinal nephritis, is a diffuse 
nephritis, with changes in the glomeruli as the most striking feature. 
It usually develops during the third or fourth week of the disease, and 
may follow mild as well as severe cases (Fig. 194). It is very often 
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accompanied by general dropsy; the urine is scanty and not infrequently 
suppressed, and it contains a large amount of albumin, blood, and great 
numbers of casts of all varieties. It may cause death by the occurrence 
of acute uremia, or it may be followed by permanent damage to the kid- 
neys. It is more fully described with the Diseases of the Kidney. 

Joints.—Acute articular rheumatism may occur coincidently with the 
development of the scarlatinal rash, and occasionally during convales- 
cence in patients who have a predisposition to that disease. Acute swell- 
ing of the joints is sometimes of pyemic origin. A case is reported by 
Henoch in which this was due to an infectious thrombus in the jugular 
vein, associated with cellulitis of the neck. In pyzmic arthritis the large 
joints are usually involved and the lesions are apt to be multiple. Joint 
disease may occur as a sequel of scarlet fever, where it is secondary to 
disease of the bone or to periarticular abscesses opening into the joint. 

The foregoing include but a small proportion of the joint complica- 
tions seen in scarlet fever. The most frequent and most characteristic 
form of inflammation is scarlatinal synovitis, often improperly called 
_ scarlatinal rheumatism. It occurs in different epidemics with varying 
frequency. Carslaw (Glasgow) in 533 cases of scarlet fever met with 
synovitis in 60 patients. It is seldom seen in children under three years 
of age, and is most frequent after five years. It may occur in mild as 
well as in severe cases. According to Ashby, it is more frequent when 
the febrile stage is prolonged owing to other complications. Synovitis 
develops quite uniformly toward the end of the first or the beginning of 
the second week. The symptoms are generally mild, and are followed by 
prompt recovery. Suppuration is rare. Any of the joints may be at- 
tacked, but those of the wrist, hand, elbow, or knee are most frequently 
affected. Demme (Berne) has reported a case in which every large joint 
in the body was involved. The symptoms are redness, moderate pain, 
swelling, which is usually due to synovial distention, and sometimes a 
slight rise in temperature. The duration is generally but three or four 
days, and in most cases there is spontaneous recovery. This disease is 
distinguished from rheumatism by several points: it is not more fre- 
quent in rheumatic patients; cardiac complications are rare as com- 
pared with those seen in patients with genuine rheumatism ; in some epi- 
demics it is very common, and in others seldom seen; there is little or 
no tendency to relapses; anti-rheumatic remedies are without striking 
benefit; it does not skip about from joint to joint, and usually fewer 
joints are involved. 

Lungs.—The pulmonary complications of scarlet fever are neither 
so frequent nor so important as those of measles. Broncho-pneumonia 
is usually found at autopsy in septic cases where death has occurred later 
than the third or fourth day, but it is not generally recognisable so early 
by physical signs. 
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In septic cases pleuro-pneumonia sometimes occurs early in the dis- 
ease and at other times late, generally associated with nephritis, but 
occasionally without it. It is always a serious condition, and not, infre- 
quently a direct cause of death. Empyema may follow pleuro-pneumonia 
or occur with pyemia or nephritis, but with the latter, simple serous 
pleurisy is more common. (Kdema of the lungs occurs chiefly with ne- 
phritis, in which it is the most common cause of death. 

Heart.—Cardiae murmurs are frequent at the height of the disease, 
but both endocarditis and pericarditis are rare. They are oftenest seen 
in septic cases, and with post-scarlatinal nephritis. Endocarditis may be 
simple or malignant, and may lead to embolism during convalescence. 
Some degenerative changes in the cardiac muscle are probably present 
in all the severe cases. Acute dilatation may result, which is sometimes 
a cause of death. : 

Blood.—In all cases there is a rapidly progressing anemia that lasts 
into convalescence. The reduction in the red cells in an average case is 
about one million. The chief interest, however, attaches to the number 
and character of the white cells. In mild cases there may be only a 
moderate increase in their number, usually to from 10,000 to 14,000. 
It is in cases of moderate severity that the characteristic changes 
are found. In these there is a decided leucocytosis which appears early, 
attains its maximum about the fourth day, and gradually declines until 
the normal is reached, which may be not until the third, fourth, or fifth 
week. The maximum is usually about 30,000 to 35,000; although it may 
be as high as 75,000. During the first week the polynuclear neutrophiles 
form from 90 to 95 per cent of these cells; the eosinophiles as well as 
the lymphocytes are diminished. After the fifth or sixth day, there is 
a rapid increase in the eosinophiles which attain their maximum, some- 
times 20 per cent of the total leucocytes, between the fourteenth and 
twenty-first days. After the third week they gradually diminish. Ex- 
ceptionally there is found in convalescence a relative lymphocytosis, which 
may be as high as 50 per cent. Complications, nephritis excepted, usu- 
ally show actual as well as relative increase in the polynuclear neutro- 
philes. In malignant and rapidly fatal cases there is usually a very 
small proportion of eosinophiles, and little if any leucocytosis, though 
exceptionally it may be high. 

Digestive system.—Functional disturbances are very frequent, and, in 
fact, are seen in most of the cases, but organic changes are rare. Vomit- 
ing is the mode of onset in the majority of cases, but rarely continues 
throughout the attack. Late in the disease it is a frequent symptom of 
uremia. Diarrhoea may be associated with it under both conditions. 
The tongue is nearly always coated, and clears off in quite a characteristic 
way, which, with the prominent papilla, gives rise to the “strawberry ” 
appearance, Catarrhal stomatitis is a very frequent complication, and 
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in many cases of severe membranous angina the same process is seen in 
the buccal cavity. 

Nervous system.—Nervous complications and sequel are seen less 
frequently with scarlatina than with most of the infectious diseases of 
such severity. Convulsions are frequent at the outset, and generally in- 
dicate a severe attack, though not invariably.so. Occurring late in the 
disease, they are usually due to uremia, and may be a cause of death. 
Meningitis may occur as a complication of otitis, in pyaemic cases, and 
sometimes with post-scarlatinal nephritis. Paralysis from peripheral 
neuritis is rarely seen. Hemiplegia sometimes occurs from meningeal 
hemorrhage, or from embolism secondary to endocarditis and associated 
with nephritis. Chorea was noted as a sequel in only three of 533 cases 
reported by Carslaw. In a report of 187 cases of epilepsy, Wildermuth 
states that it followed scarlet fever in 12 cases. Insanity has been occa- 
sionally observed, the usual form being acute mania, with complete re- 
covery in a few weeks or months. 

Gangrene.—Cases of symmetrical gangrene after scarlet fever have 
been reported by Wilson and others. The parts generally affected are 
the buttocks, thighs, and arms, but it may occur almost anywhere. The 
pathology of these cases is obscure. The process usually begins in sey- 
eral places simultaneously, or in rapid succession, and advances steadily 
till death occurs. 

Other infectious diseases.—Diphtheria is most frequently seen, and 
may be present even when there is no distinct membrane. 

Scarlatina may also be complicated by measles, varicella, or ery- 
sipelas, and occasionally by variola or typhoid fever. The symptoms are 
often an irregular commingling of those belonging to the two diseases. 
They may begin simultaneously, or more frequently one develops as the 
other is subsiding. 

Diagnosis.—The characteristic symptoms of scarlet fever are the 
abrupt onset, usually with vomiting, the marked elevation of tempera- 
ture, the erythematous condition of the throat, the punctate eruption on 
the hard palate, and the enlarged papille at the edges and tip of the 
tongue, with the appearance of the rash within twenty-four hours. The 
difficulties of diagnosis usually depend upon irregularities in the erup- 
tion. The variations are seen in the mildest and in the most severe cases. 
In the former the rash may be of short duration, often less than a day, 
and in consequence easily overlooked; or it may be present only upon 
certain parts of the body instead of being diffuse. In every doubtful 
case the groins, axilla, and loins should be closely scrutinised for a punc- 
tate eruption. In very severe attacks also the rash may be uncertain. It 
may appear late or recede after being fully out, or be hemorrhagic or in 
irregular blotches instead of a uniform blush. In all cases, too much 
stress should not be placed upon the rash alone. 
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Until we have some exact means of laboratory diagnosis as in typhoid 
fever, malaria, and diphtheria, an absolute diagnosis will in certain cases 
be impossible. Sometimes the diagnosis remains doubtful until the end, 
although occasionally confirmatory evidence may be obtained even in 
convalescence. Thus, a patient may desquamate in a manner so typical 
as to leave no doubt as to the nature of the preceding illness; again, 
the occurrence of a characteristic sequel, such as nephritis in the third 
or fourth week, may testify strongly for scarlatina as the primary disease ; 
and, finally, the outbreak of undoubted cases among children who have 
been in contact with the patient is practically conclusive, always pro- 
vided other sources of infection can be excluded. Desquamation, how- 
ever, follows so many other eruptions that one should not rely upon it 
when slight or irregular as an evidence of scarlet fever, but only upon 
a typical exfoliation upon the hands and feet. It is a point of some prac- 
tical importance not to oil the skin of a patient when awaiting desqua- 
mation for diagnosis, as this alters very much the characteristic appear- 
ances. In some puzzling epidemics the length of the incubation may 
be of material assistance in the diagnosis; where this is regularly more 
than a week, one may be pretty sure that he is not dealing with scarlet 
fever. 

Scarlet fever with severe throat symptoms and doubtful eruption 
can be distinguished from diphtheria only by cultures, which should be 
made early and repeated if the first result is uncertain. Measles is 
distinguished from scarlet fever by the length of the invasion, the 
eatarrhal symptoms, and the slowly spreading eruption, but most of 
all by Koplik’s spots. Much more difficult is it to distinguish between 
mild scarlatina and rubella. In rubella the important thing is that, 
although the rash may be well marked, often covering the body, the 
constitutional symptoms are few or entirely absent. In scarlet fever 
with an eruption of the same intensity there is almost invariably a con- 
siderable elevation of temperature, usually 102° or 103° F., and a bright 
red throat. 

There are so many skin eruptions which may resemble that of scarlet 
fever, that it is always hazardous to make the diagnosis of this disease 
from, the eruption alone. This is especially true of sporadic cases occur- 
ring in infants; there is seen at this age a great variety of eruptions, 
usually associated with digestive disturbances, which closely simulate a 
scarlatinal rash; but most of them are of short duration. A scarlatini- 
form erythema is occasionally seen after diphtheria antitoxin, also in 
influenza, typhoid fever, and varicella, which may cause them to be mis- 
taken for scarlet fever, or may lead to the conclusion that both diseases 
are present. The same is the case with the septic erythema occurring in 
surgical patients. Belladonna, quinine, and occasionally antipyrine, may 
produce eruptions more or less closely resembling that of scarlet fever. 
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This is also true of some cases of urticaria, and of several other forms of 
skin disease. There is little doubt that many of the cases reported as re- 
lapsing scarlatina are really examples of recurring erythema, particularly 
as some of the latter are followed by a desquamation which is very similar 
to that after scarlatina. In all doubtful conditions great importance is 
to be attached to the constitutional symptomts. 

Prognosis.—The mortality of scarlet fever varies much in different 
epidemics. In some, nearly all the cases are of a mild type, and the 
mortality may be as low as 3 or 4 per cent; in others, a severe or malig- 
nant type prevails, and it may be as high as 40 per cent. The disease 
is, as a rule, more fatal in the youngest infants, becoming less so as age 
advances. This is well shown in two recent epidemics in the New York 
Infant Asylum. There were— 


Wider one! yeare oe crore. cur etoetiore ohemiotte ae 29 cases; mortality, 55 per cent. 

From one to two years...............- Sings “ Cpe 
PANO Puy SP Se conc on oooaee Behe as ip 

Over. three: Vearsuwnasnipac ine eee Rome’ oe Ones 


In the first epidemic the general mortality was 12°5 per cent; in the 
second it was 33 per cent, in the same class of children. 

The following are the mortality records from various European 
sources : 
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The general mortality of the disease may therefore be assumed to be 
from 12 to 14 per cent; it is, however, much higher than this among 
young children, as shown by the following figures : 


New York Infant Asylum... 116 cases under 5 years; mortality, 20 per cent. 
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Under five years of age the average mortality from scarlet fever is, 
therefore, between 20 and 30 per cent. 

The fatal cases may be grouped in three classes: first, those due to 
late nephritis, in which the early symptoms of the disease are of mod- 
erate severity or even-mild; secondly, the septic cases, usually associated 
with severe throat symptoms and dying most frequently in the second 
week from exhaustion, or from some complication, such as diphtheria, 
pneumonia, pleurisy, meningitis, or nephritis; thirdly, the malignant 
cases, which are overpowered by the poison of the disease in the first 
two or three days of the attack. 
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Prophylaxis—Even the mildest cases should be isolated for four 
weeks, and all cases until desquamation is complete. If complications 
exist, such as otitis, rhinitis, pharyngitis, empyema, or suppurating 
glands, the quarantine should be continued until these conditions are 
cured. Patients should not be allowed to mingle with other children for 
“at least a month after all symptoms have subsided, and should be for- 
bidden to sleep with other children for three months. Children in the 
house who have not been exposed to the disease should be immediately 
sent away; and those who have been exposed, separately quarantined for 
at least a week. After recovery, the patient, before mingling with other 
children, should have at least two disinfectant baths, the entire body 
being scrubbed with soap and water and then washed in a solution of 
carbolic acid (1 to 50) or bichloride (1 to 5,000), and every particle of 
clothing changed. The hair and the scalp should be thoroughly washed 
and disinfected. 

The nurse should be quarantined with the patient, and should not 
mingle with other members of the family until a complete change of 
clothing has been made, and hands and face thoroughly disinfected. The 
nurse and all others in close contact with a severe case should use fre- 
quently an antiseptic gargle and a nasal spray. The room should be in 
that part of the house most easily quarantined, usually on the top floor; 
during the attack it should be stripped of upholstery, hangings, and 
carpet, and should be freely ventilated and kept as clean as possible. 
All dust should be removed with damp cloths which should afterwards 
be burned; the floor should occasionally be sprinkled with a bichloride 
solution (1 to 1,000). The presence in the room of vessels filled with 
antiseptic fluids is of little or no practical value. The same may be said 
of sheets wet in carbolic or other solutions and hung about the room. 
Carbolic-acid poisoning has been known to result from this practice. 
After an attack it should be remembered that the room is probably 
a greater source of danger than the patient. Smooth walls should be 
wiped with damp cloths wrung out of a bichloride solution (1 to 2,000). 
The wood-work should be washed in the same solution and the floor 
scrubbed with it. After a thorough cleaning, while the floor is still 
wet and walls damp, the apartment should be fumigated with sul- 
phur, or better with formalin. A simple method of using formalin 
is by Schering’s lamp and tablets. If fumigation is to be efficient the 
room must be tightly closed, all cracks being stopped with cotton, and 
larger openings about doors, windows, and fire-places sealed by pasting 
paper over them. Bedding, cushions, pillows, carpets, etc., should be 
hung over chairs or upon lines strung about the room. Books should be 
suspended from covers so that the leaves are exposed. After fumigation, 
the room should remain closed for twelve hours. After a severe case, the 
walls should be painted or whitewashed, or if papered, the wall-paper 
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should invariably be renewed and the wood-work repainted. Simply 
airing a room after an attack is of little or no benefit. An instance is on 
record of a patient contracting the disease in a room in which the win- 
dows had been open constantly for three months. The carpets, bedding, 
hangings, and upholstery are best disinfected by steam. Where this is 
impossible, after a severe case the mattress arid pillows should be burned. © 
Bedding, blankets, and other articles should be boiled, and afterward 
exposed to sunlight for a long time out of doors. 

The bedclothes, linen, and clothing removed from the patient during 
an attack, should be put at once into a solution of carbolic acid (1 to 20), 
or zine sulphate four ounces, common salt two ounces, and water 
one gallon, and afterward boiled at least two hours in the same solution. 
Instead of handkerchiefs, pieces of old muslin, surgeon’s gauze, or ab- 
sorbent cotton, should be used for cleansing the nose and mouth of the 
patient and burned immediately. 

The physician in attendance upon a case should leave his coat and 
overcoat in an anteroom, and put on a long gown or rubber coat, suffi- 
ciently large to cover all his clothing. This shouid always be worn in the 
sick-room, and boiled or disinfected when the case is finished. For a sin- 
gle visit the overcoat may be worn in the room, but the clothing should 
be changed before visits to other children are made. After every visit the 
physician’s hands and face should be thoroughly washed with soap and 
then with a disinfectant solution. A physician in attendance upon scar- 
latinal patients should not attend obstetric cases or other patients with 
recent wounds. The great liability of such cases to contract scarlatina 
should never be forgotten. If, in emergencies, it becomes necessary to 
attend such patients, the physician should change all his clothing and 
disinfect his hands, face, hair, and beard, with the greatest thoroughness. 

Schools are the hot-beds for the spread of scarlet fever. The greatest 
sources of danger are the mild or walking cases in which the disease has 
not been recognised, and the clothing of patients who have had a severe 
form of the disease. As a rule, a child should be kept from school six 
weeks from the beginning of the attack, and the certificate of a physician 
should be required before re-admission, stating not only that the des- 
quamation is complete, but also that the child is suffering from no 
sequele. Other children in the household should not be allowed to attend 
schools of any kind during the period of active symptoms; they should 
be kept at home on the average for a month. This precaution is neces- 


sary, first, because they might carry the disease from the child at home; . ~ 


secondly, because otherwise they might themselves attend school while 
suffering from the disease in a very mild form or during the period of 
invasion. When the sick child is completely isolated, the danger from 
the first source is very slight. During severe epidemics it frequently 
becomes necessary to close all schools, 
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During desquamation the spread of the disease may be in a measure 
prevented by the free use of inunctions and warm antiseptic baths. All 
the excreta from the patient should be disinfected throughout the disease, 
best by a carbolic solution (1 to 20). If cases of scarlet fever are to be 
transported, this should be done only in a vehicle which can be easily 
disinfected. Under all cireumstances as few persons as possible should 
come in contact with the patient. 

In general, it is to remembered that the danger is first from the 
patient, secondly from the room, and thirdly from the nurse. Special at- 
tention should always be given to the complete and immediate isolation 
of the first case which appears in an institution or community, which 
should apply to mild as well as severe forms of the disease. 

Treatment.—There is as yet no specific for scarlet fever. The physi- 
cian’s duty in the average case consists in (1) establishing proper quaran- 
tine and the carrying out of adequate means of disinfection; (2) the hy- 
gienic care of the patient; (3) directing the diet; (4) watching for com- 
plications, especially otitis and nephritis. It should be borne in mind that 
otitis is rarely accompanied by pain or tenderness, and is recognised only 
by an examination of the ears; also that severe and fatal nephritis may 
follow mild as well as severe cases. 

Mild attacks require no medicine. Children should be kept in bed 
for at least a week after the fever has subsided, and upon fluid diet for 
a period of three weeks. This is an important matter in the prevention 
of nephritis. During the height of the eruption, the intense itching of 
the skin may be allayed by sponging with a weak carbolic-acid solution, 
or by inunctions with vaseline, or by the free use of rice powder. Plenty 
of fresh air should always be secured in the sick-room. As soon as the 
fever and rash have disappeared, daily warm baths with soap and water 
should be used, after which the entire body should be anointed with 
carbolised vaseline, or boric acid and vaseline, five-per-cent strength, 
with the two-fold purpose of facilitating desquamation and disinfecting 
the scales. In case the skin becomes irritated by this treatment, bran 
baths may be substituted for soap and water. 

The temperature does not usually require interference when it only 
occasionally rises to 104° or 104.5° F. But if there is hyperpyrexia, or a 
temperature which ranges from 104° to 105.5° F. or over, antipyretic 
measures are called for. Cold is much safer and more certain than drugs. 
Sometimes cold sponging is sufficient, but in the great proportion of cases 
the cold pack or bath is required. The use of cold in the reduction of 
temperature is especially indicated in septic cases with typhoid symp- 
toms, and in those with pronounced cerebral symptoms. 

The nervous symptoms are frequently better controlled by ice to the 
head and by cold sponging than by medication. Antipyretic drugs may 
be relied upon to control restlessness and promote sleep, and in mild 
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cases to effect a moderate reduction in temperature. Phenacetine is 
usually to be preferred. 

As soon as the pulse becomes weak or rapid and irregular, or the 
first sound of the heart feeble, stimulants should be given, no matter at 
what stage of the disease. In septic, or malignant cases, or in those ac- 
companied by severe angina, adenitis, or cellulitis, alcoholic stimulants 
should be used freely: Digitalis is especially valuable when the pulse is 
weak and the tension low. It may be given alone or combined with 
strychnine; one minim of the fluid extract of digitalis, and gr. gto 
of strychnine being the initial doses for a child of five years. 

The erythematous sore throat requires no treatment except the use 
of a mild antiseptic gargle. If there is a profuse nasal discharge, gentle 
nasal syringing (page 58) with a warm saline or boric-acid solution 
may be used with the hope of preventing infection of the middle ear. 
The local treatment of the membranous angina is the same as that of 
other cases of pseudo-diphtheria. 

Milder forms of adenitis require no local treatment. When severe, 
the glands should be covered with ichthyol, and an ice-bag applied con- 
tinuously. Poulticing almost invariably does harm. If an abscess forms, 
early incision should be practised. 

The ears of patients with severe throat symptoms should be examined 
daily in order that there may be no delay in performing paracentesis 
should this become necessary. Any rise in temperature should direet 
attention to the ears. The indications for the operation are the same 
as in other severe forms of otitis. 

The physician should be constantly on the watch for the development 
of nephritis, not only during the febrile period, but also during con- 
valescence. Repeated examinations of the urie are absolutely necessary. 
These are much facilitated by having a rack of test tubes and the ordi- 
nary reagents for detecting albumin in the sick-room, so that the physician 
may himself examine daily a fresh specimen of urine. The nurse should 
be instructed to measure and record accurately the twenty-four hours’ 
urine throughout the attack. The treatment of scarlatinal nephritis has 
been considered in the chapter devoted to Diseases of the Kidney. Dif- 
fuse cellulitis of the neck calls for free, early incision as the only means 
of preventing extensive sloughing. 

Sera prepared by means of several different varieties of streptococci 
have been produced and extensively used without any uniform or striking 
success. One has lately been produced by Moser (Vienna) concerning 
whose effects there is much more favourable evidence. Escherich, Bokay, 
and other reliable Continental observers in their reports, declare that its 
effects are not less striking than those obtained from diphtheria anti- 
toxin. It is not yet on the market. 

During convalescence, tonics, particularly iron and digitalis, are 
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called for. The urine should be frequently examined for a long time; 
antiseptic gargles and a nasal spray or syringe should be used as long 
as a purulent discharge from the nose or pharynx continues. 


A 


CHAPTER II. 
MEASLES. 


Synonyms: Rubeola, Morbilli. 


MEASLES is an epidemic contagious disease, more widely prevalent 
than any other eruptive fever; very few persons reach adult life without 
contracting it. One attack usually confers immunity. It is highly con- 
tagious even from the beginning of the invasion, and spreads with great 
rapidity from the patient to all susceptible persons exposed. The poison, 
however, does not cling so long to clothing or apartments as does that of 
scarlet fever. Measles has a period of incubation of from eleven to four- 
teen days; a gradual invasion of three or four days with symptoms of 
an acute coryza ; a maculo-papular eruption which appears first upon the 
face and spreads slowly over the body, and which lasts from four to six 
days. This is followed by a fine bran-like desquamation, which is com- 
plete in about a week. The mortality is low, except among infants and 
delicate children, in whom it may reach 30 or even 40 per cent. In 
institutions for infants and young children no disease is more to be 
dreaded than measles, not only on account of its severity, but from 
the frequency with which, in such subjects, it is complicated by broncho- 
pneumonia. 

Etiology.—The essential cause of measles is as yet unknown. It is 
generally believed to be due to a micro-organism, but, as in the case of 
scarlatina, all attempts to isolate it have thus far been unsuccessful. The 
poison is one which possesses remarkable powers of diffusion, but whose 
viability is much less than that of most of the pathogenic germs which 
are known. Only a short exposure is required to communicate the dis- 
ease, and even close proximity to a patient does not seem necessary. One 
instance has come under my own observation where measles was appar- 
ently conveyed by an exposure of half an hour across a hospital ward, a 
distance of at least fifteen feet. 

Predisposition.—Very young infants do not so readily contract mea- 
sles, but all other children are extremely susceptible. The disease broke 
out in a cottage of the New York Infant Asylum which was occupied by 
twenty-three children, nearly all of them being under two years old; 
only four escaped, all these being under five months old. In an epi- 
demic reported by Smith and Dabney, 110 unprotected children, between 
the ages of eight and eighteen years, were exposed and only two escaped. 
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In the Nursery and Child’s Hospital, during the epidemic of 1892, there 
were 62 children over two years of age; five were protected by a previous 
attack and escaped; of the remaining 57 children, 55 took the disease. 
There were also in the institution 113 children under two years old; of 
this number 78 per cent took the disease; but, although a number were 
exposed, not one child under six months old contracted measles. The 
age of the persons affected depends much upon the length of time since 
the last outbreak of the disease. In an epidemic occurring in the Island 
of Guernsey, where the disease had not prevailed for many years, all ages 
were affected, the youngest being twelve days old, and the oldest, a man 
and wife, each aged eighty years. Somer has reported an instance of 
an eruption of measles appearing in a child twelve hours after birth; 
the mother was suffering from the disease at the time. Gautier has col- 
lected six additional cases, where measles either existed at the time of 
birth or developed within a few hours after it. 

Except, then, in early infancy, the probabilities are very strong that 
every child exposed to measles will contract the disease. Occasionally, 
however, one is seen who seems insusceptible to the poison, no matter 
how close the exposure. 

Epidemics of measles are more frequent and more severe during the 
winter and spring months. They are least frequent and mildest during 
the autumn months. 

Incubation.—In 144 cases,* in which the period of incubation could 
be definitely traced, it was as follows: 
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Thus in 66 per cent of the cases the incubation was between eleven and 
fourteen days, and in only one case was it less than a week. The con- 
stancy of the incubation period is strikingly shown in some epidemics. 
Thus in the one reported by Smith and Dabney in an institution in Vir- 
ginia, exactly eleven days after the rash appeared in the first case, the 
disease developed in twenty children—no cases having occurred in the 
interval. 

Duration of the infective pertod.—This is much shorter than in scar- 
let fever, and the average duration may be placed at three weeks. Haig- 
Brown discharged fifty-eight cases on or before the twenty-ninth day 
of the disease, and in no instance was measles spread by these children. 


* About twenty-five of these are taken from my own records; the remainder are 
mainly isolated cases, scattered through medical literature. The incubation is reck- 
oned from the time of exposure to the beginning of the catarrh. 
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Ransom, however, records one instance in which it was communicated 
thirty-one days after the appearance of the rash. 

Measles is highly contagious from the beginning of the catarrhal 
symptoms. A case occurred in the Babies’ Hospital under my own ob- 
servation, in which a child conveyed the disease four days before the rash 
appeared. Ransom reports another precisely similar. An instance has 
been related to me by Dr. 8S. W. Lambert, where, of thirteen little girls 
who were at a children’s party, only one escaped measles, the source of 
infection being a child who showed no rash until the following day; the 
child who escaped had previously had measles. The period of greatest 
contagion is still a matter of dispute, the general belief being that it is 
coincident with the highest temperature, the full eruption, and the most 
severe catarrhal symptoms. 

With the fading of the eruption and the subsidence of the catarrh, the 
communicability of measles diminishes rapidly. It is relatively feeble 
during desquamation, and soon after this period it usually ceases alto- 
gether. It is generally proportionate to the severity of the catarrhal 
symptoms, and where these are protracted it is probable that the disease 
may be communicated for a much longer period than that mentioned. 

Mode of infectton.—Measles is usually spread by direct contagion, very 
infrequently through the medium of clothing, furniture, or a third person. 
Townsend (Boston) records an instance in which one family moved into 
a tenement house on the same day on which it was vacated by another 
family in which two children had suffered from measles, one of them 
fourteen and the other eighteen days previously. The apartments were 
not fumigated or disinfected, and, although there were two susceptible 
children in the incoming family, they did not contract the disease. 
Measles rarely if ever clings to apartments for weeks or months, as does 
scarlet fever. Many instances are on record in which the disease has been 
carried by a third person; but, after all, this rarely happens, unless the 
contact both with the sick and the well child is very close and the interval 
short. It is very seldom that measles is carried by a physician who takes 
even ordinary precautions. In a case reported by Girom, the clothing 
of a patient is stated to have conveyed the disease nineteen days after an 
attack, but this must be regarded as very exceptional. 

Lesions.—The only constant lesions of measles are those of the skin 
and the mucous membranes, chiefly of the respiratory tract. According 
to Neumann, the process in the skin is of an inflammatory character, but 
is more superficial than in scarlet fever. There is congestion, accom- 
panied by an exudation of round cells about the small blood-vessels, and 
also about the sweat and sebaceous glands, and the papille. To this 
exudation and the cedema, the swelling of the skin is due. It occurs 
everywhere, but is especially noticeable upon the face. 

The changes in the mucous membranes are quite as much a part of 
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the disease as are those of the skin. There is a catarrhal inflammation 
affecting the conjunctive, nose, pharynx, larynx, trachea, and large 
bronchi, which varies in intensity with the severity of the attack. In the 
most severe forms in infants and in young children, this inflammation 
extends with great uniformity to the small bronchi, and usually to the 
air vesicles, causing broncho-pneumonia. In severe cases, the lesion in 
the pharynx and larynx also, instead of being catarrhal, may be mem- 
branous; the larynx being much more frequently involved, and the ears 
much less so, than in scarlet fever. Freeman has described areas of focal 
necrosis in the liver similar to those found in diphtheria; they were 
present in four of twelve cases examined. The lesions of the lungs and 
of other organs will be more fully considered under Complications. 

The bacteria which are associated with the lesions of the respiratory 
tract are the staphylococcus and the streptococcus, separately or together, 
and either form may be associated with the pneumococcus (see Bac- 
teriology of Broncho-Pneumonia, page 532). The poison of measles pro- 
duces conditions in the mucous membranes of the respiratory tract which 
are especially favourable for the development of these bacteria. They 
are present in the mouth in great numbers; they may cause pneumonia, 
otitis, and other local inflammations, and the pneumococcus or strepto- 
coccus may produce a general septiceemia. 

Symptoms.—Jnvasion.—As a rule, the invasion of measles is gradual, 
both the fever and catarrhal symptoms increasing steadily up to the ap- 
pearance of the eruption. The characteristic symptoms of the invasion 
are those of a severe coryza—suffusion of the eyes, increased lachryma- 
tion, photophobia, sneezing, and a discharge from the nose. The hoarse, 
hard cough indicates that the catarrhal process has involved the larynx 
and trachea, as well as the visible mucous membranes. Frequently the 
patient complains of some soreness of the throat, and on inspection there 
is seen moderate congestion of the tonsils, fauces, and pharynx. On the 
hard palate are frequently seen small red spots. Much more character- 
istic are the minute white spots upon the mucous membrane of the cheeks, 
known as Koplik’s sign (see Diagnosis). The constitutional symptoms 
are indefinite, and may be met with in almost any disease. There is 
dulness, headache, pains in the back, and the usual symptoms of malaise ; 
there is rarely vomiting or diarrhea. Drowsiness is a frequent symptom, 
and is regarded by the laity as characteristic. 

The exceptional cases in which the invasion is abrupt are puzzling. 
There may be a sudden accession of fever with vomiting, and even con- 
vulsions, as in a case lately under my observation. Not infrequently, 
when the disease prevails epidemically, the invasion is sudden, with high 
fever and pulmonary symptoms which are so severe as to mask every- 
thing else until the rash makes its appearance, the case up to that time 
being often regarded as one of primary pneumonia or of influenza. The 


PLATE XVI. 


HKRuprion or MEASLEs. 


On the face and trunk the eruption is rather more confluent than is usual; on the 
upper part of the chest, on the lower part of the abdomen, but especially on the left arm, 
many hemorrhagic spots are seen. The eruption on the lower extremities and feet is 
typical in appearance. 
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duration of the stage of invasion—i. e., from the beginning of the ca- 
tarrh until the eruption—in 270 cases of which I have notes, was as 
follows: 
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From this table it will be seen that the length of the period of invasion 
varies considerably—more, I think, in infants and very young children 
(most of these were under three years old) than in those who are older. 
In the greater number of cases it lasts from two to four days. 

Hruption.—The rash usually appears on the third, fourth, or fifth day 
of the disease—in the largest number upon the fourth day. As a rule, it 
is first seen behind the ears, on the neck, or at the roots of the hair over 
the forehead. It appears as small, dark-red spots, which are at first few, 
scattered, and not elevated, resembling flea-bites. In twenty-four hours 
the macules are much more numerous, and many of them have become 
papules. They frequently group themselves in crescentic forms. They 
are usually separated by areas of normal skin, but where the rash is in- 
tense they are frequently coalescent. From the time of its first appear- 
ance to the full development of the rash on the face, is usually about 
thirty-six hours, but may be from one to three days. With a full erup- 
tion (Plate XVI) there is considerable swelling of the face, especially 
about the eyes, and the features are sometimes scarcely recognisable. On 
the second day of the rash it begins to appear upon the neck beneath the 
chin, the upper part of the chest and back; on the third day the trunk is 
covered, and scattered spots are seen upon the extremities. The rash 
appears last upon the lower extremities, and by the time it is fully out 
upon them it has usually begun to fade from the face. In mild cases it 
- remains discrete, but in severe ones it is frequently confluent upon the 
face and upon the extensor surfaces of the extremities. As a rule, it 
covers the entire body, even the palms and soles. 

The eruption fades slowly in the order of its appearance, and there is 
left behind, in typical cases, a slight brownish staining of the skin, which 
often remains for a week or more. The duration of the rash is from one _ 
to six days, the average being four days. 

There are many cases in which the rash does not follow the typical 
course described: (1) Instead of spreading gradually, the entire body 
may be covered in a few hours. (2) The rash may be hemorrhagic. 
This condition was present in about five per cent of my cases. The 
whole eruption may be hemorrhagic, or it may be so only upon certain 
parts—usually the abdomen or extremities. Under such circumstances 


small petechial spots take the place of the macules—the “ black measles ” 
63 @ 
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of the older writers. It is in most cases a bad, but by no means a 
fatal symptom. I have seen it in several cases that were not especially 
severe. (3) The rash may be very faint, and of short duration, being 
scarcely elevated at all. (4) It may consist of very minute papules,. 
closely resembling the rash of scarlet fever. It is to be remembered, how- 
ever, that the irregular eruptions of scarlet*fever much more frequently 
resemble measles than vice versa. (5) It may be very scanty, and late in 
its appearance ; particularly in cases of great severity and hyperpyrexia— 
the so-called malignant cases. (6) Temporary recession of the erup- 
tion may occur at any time during the height of the disease, and is usually 
due to heart failure. A recurrence of the eruption after it has run its 
usual course is something which I have never seen; although such cases 
have been reported, I believe them to be very exceptional. 

During the first two days of the eruption, the local and constitutional 
symptoms increase in severity, both usually reaching their maximum at 
the time of the full development of the rash upon the face. The skin 
is swollen, and the seat of intense itching and burning. The eyes are 
very red and sensitive to light, and there is swelling of the conjunctive 
with an abundant production of mucus or muco-pus, causing the lids to 
adhere. There is pain on swallowing, also swelling of the glands at the 
angle of the jaw or in the post-cervical region. The cough is frequent 
and very annoying. There is complete anorexia, and often diarrhcea. 
The tongue is coated, and may show at its margin enlarged papille, 
somewhat resembling the “strawberry” appearance of scarlet fever. 
As the rash fades the temperature declines rapidly, often reaching the 
normal in two or three days. The catarrhal symptoms now subside, and 
soon the patient is convalescent. Within a day or two after the fever 
has ceased, the rash disappears. 

Desquamation.—This begins almost as soon as the rash has subsided, 
and is first noticed on the face and neck, where the eruption first ap- 
peared. The nature of the desquamation is invariably fine, branny scales, 
never in large patches, as in scarlet fever. It is often quite indistinct 
and may be overlooked. Its usual duration is from five to ten days. It 
may, however, be prolonged for two weeks. The amount of desquamation 
varies considerably in the different cases. It is most marked in those in 
which there has been an intense eruption. There is frequently noticed 
at this time an odour about the patient which is quite characteristic of 
measles. During this stage the cough often persists and the eyes remain 
weak and very sensitive to light, but in other respects the patient usually 
feels perfectly well. 

1. The mild cases.—The mildest cases are distinguished by low tem- 
perature, which at the height of the eruption usually reaches 102° F., but 
rarely lasts more than four days. The eruption is often scanty, and is 


never confluent. The swelling, itching, and other cutaneous symptoms 
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are wanting, as is also the intense red colour of the skin. The rash is 
frequently obscure, and, without the other symptoms, hardly sufficient 
for diagnosis. The catarrhal symptoms are more uniform than the rash, 
but these are very mild as compared with the usual form. The duration 
of the rash is shorter, desquamation is scarcely perceptible, and there are 
no complications. 

2. The cases of moderate severity—The course of measles is much 
more regular in children over three years old than in infancy. In the 
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Fre. 195. Fie. 196. 


Fria. 195.—Temperature curve in uncomplicated measles, showing the gradual rise and critical 
fall; patient ten years old; x —first eruption; % = full eruption on the face. 

Fig. 196.—Typical curve in uncomplicated measles, with gradual rise and gradual fall; patient 
three years old. 


former, the symptoms of invasion come on gradually, and the tempera- 
ture rises steadily until the appearance of the eruption, which is in most 
cases on the third or fourth day of the disease. Figs. 195 and 196 repre- 
sent the typical tempera- ‘ 
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196 In such cases the Fte.197.—A not infrequent temperature curve in mea- 
; sles, showing abrupt invasion, but subsequent course 


duration of the fever is typical; uncomplicated case; patient nine months 
from five to nine days, the as ; 

average being about a week. The other symptoms follow very closely the 
course of the fever. The maximum temperature is nearly always coinci- 
dent with the full rash upon the face, at this time usually being in un- 
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complicated cases from 103° to 104° F, in older children, and 104° to 
105° in infants and young children. 

A not very uncommon temperature curve is that of Fig. 197, where 
the onset of the disease is marked by a sudden rise to 102° or even 104° 
F., with a fall nearly or quite to normal on the second day, after which 
the fever rises gradually, as in the first group. This curve was seen in 
5 per cent of my cases. 

3. The severe cases.—In Fig. 198 is shown a type of the disease which 
is more frequent in infants than in older children, the important features 
being the late eruption and the continuance of the high fever for several 
days after the rash has begun to fade. Such a prolonged course and so 
high a temperature are almost invariably due to some complication, 
usually broncho-pneumonia. Where the pneumonia goes on to the pro- 
duction of areas of consolidation, the fever usually continues for three 
and sometimes for four weeks, even though terminating in recovery. 
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Fig. 198.—Measles with prolonged invasion; continuance of high temperature after full erup- 
tion due to severe bronchitis and diarrhea ; child two years old. 


Figs. 199 and 200 illustrate two types of the disease which are often 
seen when measles is complicated by pneumonia. In cases like that shown 
in Fig. 199 the onset is abrupt with high temperature, prostration, and 
pulmonary symptoms not unlike those of primary pneumonia. A tem- 
perature curve resembling this was seen in 28 of 173 cases. The rash is 
often late in appearance; it is faint and altogether irregular; it may 
recede after the first day and reappear after an interval of one or two 
days. The catarrhal symptoms are not marked, but the whole force of 
the disease seems to be expended upon the lungs. The diagnosis of these 
cases presents great difficulties, and very often it would not be made 
but for the fact that there are other cases of measles in the family or 
the institution. This form is usually seen in infants, and it is usually 
fatal. 

In other cases marked by a sudden severe onset, the system seems to 
be overpowered by the poison of the disease itself. There is profound 
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depression, and hyperpyrexia, and the patient may die from toxemia with 
cerebral symptoms before the appearance of the rash or just as it is begin- 
ning to show itself. Sometimes the pulmonary symptoms are entirely 
wanting ; at others the rash, if it appears, is hemorrhagic. 

In still another group of cases the onset is not violent, and for the 
first two days the attack may appear to be of only average severity; but 
there may then develop, often quite sud- 
denly, pulmonary symptoms of such intensity 
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Fie. 199. Fic. 200. 


Fie. 199.—Fatal attack of measles, complicated by broncho-pneumonia; very severe symptoms 
from the onset; patient eighteen months old; death on tenth day. 

Fie. 200.—Fatal attack of measles, complicated by broncho-pneumonia; early invasion mild, 
but zap yo relopment of severe symptoms on fourth day; rash on last day; patient eight 
months old. 


as to cause death within twenty-four hours. The eruption, if seen at all, 
is faint and not characteristic (Fig. 200). ; 

A secondary rise in the temperature after it has once fallen to normal 
was seen in 8 of 173 cases, being due to the development of otitis, ileo- 
colitis, or pneumonia. 

Complications and Sequela.—The most frequent and most important 
complication of measles is broncho-pneumonia, and next to this are ileo- 
colitis, otitis, and membranous laryngitis. Most of the others are in- 
frequent; all complications are relatively rare in children over four 
years old. 

Lungs.—The greatest danger in measles arises from pulmonary com- 
plications, and the frequency is greatest in children under two years of 
age. In two epidemics in the Nursery and Child’s Hospital, em- 
bracing about 300 cases, nearly all in children under three years old, 
broncho-pneumonia occurred in about 40 per cent of the cases. Of those 
who had pneumonia, 70 per cent died. Fortunately, such a record as this 
is never seen outside of asylums or hospitals for young children. Of 
2,477 cases, embracing several epidemics of measles among children of 
all ages, pneumonia occurred in 10 per cent. My own experience in the 
post-mortem room fully bears out the statement of Henoch, that a cer- 
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tain amount of pneumonia is found in almost every fatal case. Pneu- 
monia is more frequent and its mortality is higher in spring and winter 
epidemics than in those occurring at other seasons. It may develop at 
any time from the beginning of invasion until convalescence, but it 
mostly frequently begins about the time of full eruption. 

Lobar pneumonia, although rare, occasionally occurs as a complica- 
tion in children over three years old. In some epidemics many of the 
cases of pneumonia are complicated by severe pleurisy, which adds much 
to the danger from the disease. This form is frequently followed by 
empyema. Pneumonia is always to be suspected when the temperature 
continues high after the full appearance of the rash. 

Bronchitis of the large tubes, always accompanied by tracheitis, is 
seen in every case of measles, possibly excepting a few of the very mild- 
est. This is so constant a feature as hardly to be ranked as a complica- 
tion. In nearly all of the severe cases the bronchitis extends to the me- 
dium-sized and smaller tubes. 

Larynz.—A mild catarrhal laryngitis accompanies almost every case 
of measles. Severe catarrhal laryngitis is present in about ten per cent 
of the cases ; it may give symptoms which closely resemble those of mem- 
branous laryngitis, and the two are no doubt often confused. (For the 
points of differential diagnosis see page 493). 

Membranous laryngitis is more often seen as a complication of 
measles than of scarlet fever. It is especially seen in the epidemics of 
institutions. .As a cause of death in older children it ranks next to 
pneumonia. When it develops at the height of the disease, it is some- 
times due to the streptococcus; but when it develops at a later period, 
it is usually due to the diphtheria bacillus. The streptococcus inflamma- 
tion is in most cases associated with similar changes in the pharynx or 
tonsils, but not always. True diphtheria, occurring as a complication 
of measles, not infrequently begins in the larynx. The streptococcus in- 
flammation may be as serious in this connection as is true diphtheria, 
from the probability, which amounts almost to a certainty, of the devel- 
opment of broncho-pneumonia. No complication is more to be dreaded 
than this. The diagnosis between the true and pseudo-diphtheria may 
sometimes be made by the time of development, but only with certainty 
by cultures. I once saw in measles, where no false membrane was pres- 
ent in the rest of the larynx, a necrotic inflammation with almost en- 
tire destruction of the vocal cords—a condition which may be compared 
to that seen in the tonsils or epiglottis in scarlatina. 

Throat.—A catarrhal angina is part of the disease, and is as charac- 
teristic of measles as is the eruption upon the skin. There is acute con- 
gestion and swelling of the tonsils, uvula, palate, and pharynx. In a 
certain proportion of cases, very much less frequently than in scarlatina, 
the development of membranous patches is seen upon the tonsils and ad- 
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jacent mucous membranes. These occur in two or three per cent of the 
eases. They are to be regarded in the same light as similar conditions 
complicating scarlet fever, with these differences, that in measles there 
is much greater likelihood of the extension of the disease to the larynx, 
while extension to the nose and ears is much less probable. True diph- 
theria, however, may complicate measles, and cases of membranous in- 
flammation of the tonsils or pharynx developing late in measles are 
usually due to the Klebs-Loeffler bacillus. 

Although in most cases the inflammations of the pharynx and tonsils 
which accompany measles are not serious when they are due to the strep- 
tococcus, they are sometimes quite as severe as any that accompany scarlet 
fever. They may cause death from general sepsis apart from any affec- 
tion of the larynx. 

Digestive System.—Gastric disorders are not more common than in 
other febrile diseases; but diarrhoea is very frequent, and in summer it 
may be even more serious than the pulmonary complications. All forms 
of diarrheea are Seen, from that which results from simple indigestion to 
the severe types of ileo-colitis. This complication is most often seen in 
children under two years old. The most severe intestinal symptoms are 
not usually seen at the height of the primary fever; but, beginning at 
this time, they often increase in severity, and are most marked in the 
second and third weeks of the disease. 

Catarrhal stomatitis is present in almost every case of measles; less 
frequently the herpetic form is seen. Ulcerative stomatitis is not uncom- 
mon, particularly in institutions. One of the worst complications of 
measles, but fortunately a rare one, is gangrenous stomatitis, or noma. 
This usually occurs in inmates of institutions, or in children with bad 
surroundings who were previously in wretched condition. It is nearly 
always fatal. 

Gangrenous inflammations of other parts of the body are sometimes 
seen after measles, especially of the ear, the vulva, or the prepuce. 

Nervous System.—I have seen convulsions at the onset of measles in 
but a single case. During the progress of the disease they are not so rare, 
and may occur in connection with otitis, meningitis, or severe broncho- 
pneumonia—chiefly in infants. 

Meningitis is rare, but either the simple or the tuberculous form may 
occur, more often, however, as a sequel than as a complication. Insanity, 
usually of a temporary character, occasionally follows measles. In the 
epidemic of 108 cases reported by Smith and Dabney, insanity was noted 
three times, all the cases terminating in recovery. Epilepsy and chorea 
are rare sequele. 

Ears.—Otitis is a frequent complication in some epidemics ; in others 
it is seldom seen. In one hospital epidemic it was noted in 14 per cent 
of the cases. This epidemic occurred in early spring and affected very 
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young children, both of which circumstances are favourable for the devel- 
opment of otitis. Usually both ears are affected, but the otitis of measles 
is, as a rule, less serious than that of scarlet fever. 

EFyes.—Simple catarrhal conjunctivitis accompanies nearly every case 
of measles. In the severe form there is a muco-purulent catarrh, which 
may attain any degree of severity. In neglected cases, and among chil- 
dren who are poorly nourished, especially in asylums, the disease is apt to 
extend to the cornea. Chronic conjunctivitis often persists after measles, 
particularly in the class of children just mentioned. 

Lymph nodes.—Swelling of the lymphatic glands of the neck is fre- 
quent, but not generally severe, and rarely terminates in suppuration. 
Chronic enlargement may continue for months, and sometimes the glands 
may become tuberculous. Similar changes and similar consequences 
may occur in the glands of the tracheo-bronchial group. 

Kidneys.—The infrequency of renal complications in measles is in 
striking contrast to scarlet fever. Transient febrile albuminuria is not 
uncommon, but a serious degree of nephritis, either clinically or at au- 
topsy, I have never seen, and literature furnishes but few cases. 

Heart.—Both endocarditis and pericarditis have occurred in the 
course of measles, but they belong to the rare complications. The same 
may be said of changes in the muscular walls of the heart. 

Skin.—As complications, erysipelas, furunculosis, impetigo, and pem- 
phigus have been noted; but all are rare. 

Hemorrhages.—Associated with the hemorrhagic type of the erup- 
tion, severe and even fatal hemorrhages may occur from the mucous 
membranes, and the latter are sometimes seen without the hemorrhagic 
eruption. 

Blood.—There is a leucocytosis of 15,000 to 30,000 beginning soon 
after infection, even before the invasion, and increasing for four or five 
days. The number of leucocytes then falls gradually to normal or below 
during the eruption. A marked leucocytosis at any time points to a com- 
plication, but its absence during eruption does not exclude one. The dif- 
ferential count shows the increase to be in the polynuclear neutrophiles. 

Other infectious diseases.—Measles in institutions is often compli- 
cated by diphtheria. Scarlet fever or varicella occasionally occurs during 
measles, though it is rare that the two eruptions are exactly simultaneous. 
Epidemics of measles and whooping-cough frequently occur together or 
follow each other. The relation of measles to tuberculosis seems to be 
particularly close. In some cases general or pulmonary tuberculosis 
follows directly in the wake of measles, which seems to furnish, espe- 
cially in the lungs, conditions which are favourable for the develop- 
ment of latent tuberculosis. As a late manifestation the most com- 
mon one is tuberculosis of the bones, occurring as hip-joint disease, 
caries of the spine, ete. An attack of measles in a child with tuber- 
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The Pathognomonie Sign of Measles (Koplik’s Spots). 


Fic. 1.—The discrete measles spots on the buccal or labial mucous membrane, showing the isolated 
rose-red spot, with the minute bluish-white centre, on the normally colored mucous membrane. 


Fic. 2.—Shows the partially diffuse eruption on the mucous membrane of the cheeks and lips; patches 
of pale pink interspersed among rose-red patches, the latter showing numerous pale bluish-white spots. 


Fic. 3.—The appearance of the buccal or labial mucous membrane when the measle 
coalesce and give a diffuse redness, with the myriads of bhaish-white specks. 
is at this time generally fully developed. 


S spots completely 
The exanthema on the skin 


Fie. 4.—Aphthous stomatitis apt to be mistaken for measles spots. Mucous membrane normal in hue. 
Minute yellow points are surrounded by a red area, Always discrete. 
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culous antecedents should, therefore, always be looked upon with appre- 
hension. 

Diagnosis.—A sign of the greatest diagnostic value is the buccal erup- 
tion. Although it appears that this was described many years ago by 
Flindt, of Denmark, it is to Koplik, of New York, that the credit belongs 
of its independent discovery ‘and publication in 1896. It is generally 
known as “ Koplik’s sign.” The unit of the eruption is a bluish-white 
speck upon a red ground; only a few of these may be present or the 
mucous membrane may be fairly peppered with them (Plate XVII). 
Often they are not seen except by careful search for which strong sun- 
light is necessary ; artificial light is not satisfactory. The spots are best 
seen on the inside of the cheeks opposite the molar teeth, and in most 
cases only there; but they may be present on almost any part of the 
buccal mucous membrane. Their diagnostic value is due to the fact 
that they are nearly always present, that they are not found in other 
diseases, and that they usually appear two or three days before the skin 
eruption. They generally disappear at the time of full eruption. 

I have recently had an opportunity to study the value of this sign 
in two epidemics of measles at the New York Foundling Hospital. Care- 
ful notes were kept in the second epidemic of 187 cases. Koplik’s spots 
were unmistakably present in 169 cases, absent in 8, doubtful in 10. In 
78 cases, fever, rash, and Koplik’s spots were all present at the first ob- 
servation. In 54 patients the sign was noted one day before the rash; 
in 25, two days before ; in 4, three days before ; in 3, four days before ; and 
in 2, five days before. In 2 the spots were not seen until after the skin 
eruption; in one case they were present without any eruption. As this 
patient had been exposed and had a prolonged fever, it seems fair to 
regard the case as one of measles. In only one case was the buccal erup- 
tion seen before any elevation of temperature. 

These facts, amply confirmed by other observations, indicate that Kop- 
lik’s sign is of value in enabling us to make a diagnosis from one to 
three days before it is possible by the skin eruption, also in furnishing 
a new means of distinguishing measles from the other eruptive fevers, as 
well as from rashes due to drugs, antitoxin, ete. 

Other important symptoms are the coryza, the gradual rise in tem- 
perature, and the eruption which appears first upon the neck and face, 
and slowly extends over the body. Cases which present the greatest diffi- 
culties in diagnosis are usually the very severe ones and those in infants. 

Prognosis.—This depends upon the age and previous condition of 
the patient, the character of the epidemic, and the season of the year. 
Except in children under three years of age, the deaths from measles are 
few; but in institutions containing young children, no epidemic disease 
is so fatal. 

The general mortality of the disease is from 4 to 6 per cent; but in 
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epidemics in institutions for young children it has, in my experience, 
ranged from 15 to 35 per cent. The following table gives the figures of 
an epidemic in one institution in 1892: 


From six to twelve months........... 42 cases; mortality, 33 per cent. 
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In any single case the important symptoms for prognosis are the tem- 
perature and the character of the eruption. An initial temperature above 
103° F., or one which remains high until the eruption appears, is a bad 
symptom. So also is one which rises after a full eruption, or which does 
not fall as the rash fades. The following table shows the highest tem- 
perature and mortality in 161 hospital cases: 


Highest temperature not over 102°..... 6 cases; mortality, 0 per cent. 
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A favourable eruption is one of a bright colour, covering the body, 
remaining discrete, and spreading gradually. It is unfavourable for the 
eruption to appear late, to be very faint, scanty, or hemorrhagic, or to 
recede suddenly, as this is usually due to a weak heart. 

Of 51 fatal cases, the cause of death was broncho-pneumonia in 45, 
ileo-colitis in 4, and membranous laryngitis in 2. More than half the 
deaths occurred during the second week, the earliest being upon the fifth 
day of the disease. 

The ultimate result of an attack of measles may not be evident for 
some time. Cases in which the temperature persists for two or three 
weeks without assignable cause after the disease is apparently over, 
should be watched with the greatest solicitude. The explanation of this 
is most frequently to be found in the lungs, although the physical signs 
are often obscure. The condition may be either subacute pneumonia 
or pulmonary tuberculosis. Even though the attack of measles may not 
have been in itself severe, seeds are often sown the full fruits of which 
are not seen until long afterward. Chronic glandular enlargements which 
may or may not be tuberculous, chronic bronchitis, chronic laryngitis, 
subacute or chronic nasal catarrh, hypertrophy of the tonsils, and adenoid 
growths of the pharynx—all are frequent sequele. 

Prophylaxis.—Measles is often regarded by the laity as so mild a 
disease that its prevention is thought of little importance, and no effort 
is made to limit its extension. The great probability that every person 
at some time in his life will have the disease, is no justification of un- 
necessary exposure. Although in older children measles is usually mild, 
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this is not so in infants, who should be carefully protected from exposure. 
Special care should also be taken to avoid the exposure of delicate chil- 
dren or those with a strong tendency to pulmonary disease or to tubercu- 
losis. In institutions it is of the utmost importance to secure prompt and 
complete isolation of the first case which appears. 

The disease being usually spread by the patient and rarely from 
apartments, it follows that while early isolation is more important, 
there is not required the same thorough cleansing and disinfection which 
should follow every case of scarlet fever. In an institution, the ward or 
cottage from which a case has been removed should be quarantined for 
at least sixteen days after the appearance of the last case, and absolute se- 
curity can not be said to exist until the end of three weeks. The same 
rule should be applied in private families where children who have been 
exposed should be quarantined apart from the patient, but not sent away. 
Under ordinary circumstances the quarantine of a case of measles should 
last three weeks from the beginning of invasion. It should be contin- 
ued longer if there is pneumonia, otitis, or a nasal discharge. 

Thorough cleansing and disinfection of the sick-room should be done 
before it is again occupied by children, and it should remain vacant at 
least two weeks. Children should be kept from all schools while the dis- 
ease is in their homes, chiefly because they are otherwise liable to spread 
the disease while suffering from the early symptoms of invasion. 

Treatment.— Measles is a self-limited disease, and there are no known 
measures by which it can be aborted, its course shortened, or its severity 
lessened. The indications are therefore to treat serious symptoms as they 
arise, and, as far as possible, to prevent complications, which are the prin- 
cipal cause of death. 

The sick-room should be darkened, as the eyes are very sensitive to 
light. Every child with measles should be put to bed and kept there with 
light covering during the entire febrile period. There can be no possible 
advantage in causing a child to swelter by thick covering, under the delu- 
sion that the disease may be modified thereby. The food should be light, 
fluid, and given at regular intervals. If the conjunctivitis is severe, iced 
cloths should be applied to the eyes, which should be kept clean by the fre- 
quent use of a saturated solution of boric acid, the lids being prevented 
from adhering by the application of vaseline or simple ointment. The 
intense itching and burning of the skin may be relieved by inunctions of 
plain or carbolized vaseline. The cough, when distressing, may be allayed 
by heroin, small doses of opium, either in the form of codeine or the 
brown mixture. The restlessness, headache, and the general discom- 
fort which accompany the height of the fever may be relieved by an 
occasional dose of phenacetine or antipyrine. As soon as the rash has 
subsided, a daily warm bath should be given, followed by inunctions to 
facilitate desquamation and preyent the dissemination of the fine scales, 
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The important indications to be met in the severe cases are very high 
temperature, cardiac depression, and nervous symptoms—dulness, stu- 
por, sometimes coma, or convulsions. In some of the cases there is in 
addition dyspnoea and cyanosis, showing severe acute pulmonary con- 
gestion. For the nervous symptoms and high temperature, nothing is so 
reliable as the cold baths or packs (pages 49 and 50) and the nearly con- 
tinuous use of ice to the head. J do not think there is any evidence that 
the use of cold increases the liability to pneumonia; but cold extremities, 
feeble pulse, and cyanosis, when associated with high temperature, call 
for the hot mustard bath, although ice should still be applied to the head. 
The indications for stimulants and the methods of using them are the 
same as in broncho-pneumonia, which is usually present in cases requir- 
ing them. 

To diminish the chances of pneumonia, it is necessary that every 
patient should be kept in bed during the attack, and care exercised to 
avoid exposure ; that the chest should be protected with flannel and rubbed 
daily with oil. But still more important is it in hospitals and institu- 
tions where most of the cases of pneumonia occur, to allow the patients 
plenty of air space, never crowding them together in small wards. If pos- 
sible, cases complicated by pneumonia should be separated from simple 
eases. The pneumococcus and the streptococcus are found in the mouth 
in such numbers that systematic disinfection of the mouth may prove of 
value. 

The danger of diphtheria as a complication may be greatly lessened 
if during epidemics of measles in institutions every case receives an im- 
munizing dose of diphtheria antitoxin. This plan has been followed at 
the New York Foundling Hospital for several years with most striking 
benefit. 

The bronchitis and broncho-pneumonia of measles should be man- 
aged as when they occur as primary diseases, since the coexistence of 
measles furnishes no new indications. The same is true of the diarrhea; 
conjunctivitis, and otitis. Membranous laryngitis, pharyngitis, or ton- 
sillitis should be treated like other cases of pseudo-diphtheria. Should 
cultures show the presence of the diphtheria bacillus, the case should be 
treated like one of ordinary diphtheria in the same situation. 

During convalescence the eyes should be used very carefully for at 
least several weeks. Should the cough and slight fever persist, with or 
without physical signs in the chest, the patient should, if possible, be 
sent away to a warm, dry, elevated district, as the development of tuber- 
culosis is always to be feared. Cod-liver oil should be given continuously 
throughout the succeeding cool season, and iron, wine, and other tonics 
according to indications. The cough itself should be treated as when it 
follows an ordinary bronchitis, creosote being more generally useful than 
any other drug. 
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CHAPTER III. 
RUBELLA. 
Synonyms: German measles; rétheln. 


RUBELLA is a contagious eruptive fever which is rarely seen except 
when prevailing epidemically. It is characterized by a short invasion, 
with mild, indefinite symptoms, usually lasting but a few hours, and by 
an eruption which is generally well marked but of variable appearance. 
The constitutional symptoms are very mild, and the disease rarely proves 
fatal, not often being even serious. For a long time rubella was con- 
founded with measles and scarlet fever, as the eruption sometimes resem- 
bles one and sometimes the other disease. Its identity is now fully estab- 
lished, and, as Striimpell well says, its existence is doubted only by those 
who have never seen it. The following peculiarities have been stated 
by Griffith (Philadelphia), who has written more fully on rubella than any 
other American writer, and to whom I am indebted for many facts in this 
article: 

(1) Rubella is a contagious, eruptive fever, and not a simple affection 
of the skin; (2) it prevails independently either of measles or of scarlet 
fever; (3) its incubation, eruption, invasion, and symptoms differ ma- 
terially from those of both these diseases ; (4) it attacks indiscriminately 
and with equal severity those who have had measles and scarlet fever and 
those who have not, nor does it protect in any degree against either of 
them; (5) it never produces anything but rubella in those exposed to its 
contagion; (6) it occurs but once in the same individual. 

Etiology.—Rubella is beyond question contagious, but is decidedly 
less so than either measles or scarlet fever; so that some observers have 
doubted its contagion altogether. It can be communicated at any time 
during its course, but is especially contagious during the early stage. 
Epidemics usually prevail in the winter or spring. As in the other 
eruptive fevers, a striking immunity is seen in infants under six months 
old; but, with this exception, all ages are liable to the disease. 

The incubation of rubella varies considerably; the usual period is 
from fourteen to twenty-one days, although the limits are from ten to 
twenty-two days. 

Symptoms.—/nvasion.—This is rarely more than half a day, and in 
many cases no prodromata whatever are noticed, the rash being the first 
thing to attract attention. In a few cases there are mild catarrhal symp- 
toms, with general malaise and slight fever. At other times there may 
be vomiting, convulsions, delirium, epistaxis, rigors, headache, or dizzi- 
ness ; but all are to be regarded as very exceptional. 

Eruption.—Frequently a child wakes in the morning covered with 
the rash, no symptoms having been previously noticed. It generally ap- 
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pears first upon the face, and spreads rapidly to the whole body, the lower 
extremities being last covered. Less than a day is usually required for 
its full development. Exceptionally the eruption comes first upon the 
chest and back, and sometimes nearly the whole body is covered almost 
at once. The rash is occasionally observed in the roof of the mouth 
before it is visible on the face. In a considerable number of cases the 
entire body is not covered ; but the rash is more constantly seen upon the 
face than upon any other part of the body. 

Its character is subject to considerable variation. The eruption is 
most frequently composed of very small maculo-papules; they are of a 
pale-red colour, and vary in size from a pin’s head to a pea. The spots 
are usually discrete, but may cover the greater part of the body where it 
is seen. On the face it is frequently confluent, and often appears here 
as large, irregular blotches of a red colour. From this description the 
rash will be seen to resemble that of measles more than that of any other 
disease. Very often, however, there is a tolerably uniform red blush 
which bears a close resemblance to the rash of scarlet fever; but even in 
such cases there will nearly always be found upon some part of the body, 
usually the wrists, fingers, or forehead, some typical maculo-papules. 
Between these two extremes all variations are seen. The colour of the 
eruption is sometimes dark red, and rarely it has been noted to be hemor- 
rhagic. The degree of elevation above the surface is also variable ; some- 
times this is so marked as to give to the skin a “ shotty” feel, while in 
others the elevation is scarcely perceptible. The duration of the erup- 
tion is usually three days. Occasionally it lasts only two days, and it may 
last but one; it is rare for it to remain as long as four days. It fades 
in the order of its appearance, and more rapidly than the eruption of 
measles. A slight brown pigmentation of the skin sometimes remains 
for a few days after the rash. 

The highest temperature is coincident with the full eruption; this 
does not usually exceed 101°, and often it is only 100° F. As a rule, 
the temperature continues but two days, falling as the eruption fades. 
Very often the fall to normal is abrupt. Rarely more severe cases are 
seen in which the fever lasts for two or three days, being 101° or 102° F. 
during the invasion, and rising to 103° F. or more during the full erup- 
tion. The other symptoms are in most cases even less marked than the 
fever. Occasionally catarrhal symptoms resembling a mild attack of 
measles are present, or a sore throat suggesting mild scarlet fever; but 
more frequently all these symptoms are absent. The eruption is usually 
out of all proportion to the other signs of disease. 

Swelling of the post-cervical glands is one of the most constant fea- 
tures of rubella. In most epidemics it is seen in nearly all cases; but 
as a symptom for differential diagnosis it is not of great importance, as 
it is not uncommon in measles. The glandular swelling is most marked 
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at the height of the disease; it is never very great, and subsides slowly 
without suppuration. Vomiting and diarrhoea are rare. . Swelling and 
itching of the skin are usually present and sometimes marked. There is 
no leucocytosis in this disease. 

Forchheimer * has described an eruption on the mucous membrane of 
the throat, or “ enanthem,” which he believes to be characteristic. It con- 
sists of minute, bright, rosy-red points, seen on the uvula and soft palate, 
rarely on the hard palate. ‘It is present only in the first twenty-four hours. 

Desquamation.—This is exceedingly variable. It is sometimes en- 
tirely wanting ; writers who have observed some fairly typical epidemics 
have stated that it did not occur. In most cases, however, some des- 
quamation is present, though it may be so slight as to be discovered only 
by a close examination. It is usually in the form of fine scales over the 
body and extremities. In a few cases it is more pronounced, and may 
be in larger flakes or patches. 

Prognosis.—There are few diseases so free from danger as rubella. 
Complications and sequele are very seldom seen, and when present are 
usually of the mildest character. 

Diagnosis.—The principal interest attaching to rubella is in its diag- 
nosis. This is a matter of extreme difficulty, and often it is an impossi- 
bility. The characteristic thing about the disease is a well-marked erup- 
tion with very few other symptoms. Cases so closely resemble mild 
scarlet fever that the differentiation by symptoms may be impossible; it 
must be made by the circumstances under which it occurs, especially a 
prevailing epidemic. Scarlet fever with a low temperature and abundant 
rash should always be regarded with suspicion; also an abundant rash 
with little or no desquamation. The longer period of incubation in 
rubella may be of assistance. Koplik’s spots furnish a valuable means of 
distinguishing measles from rubella. These difficulties in diagnosis can 
be appreciated only by one who has seen epidemics of measles and scarlet 
fever in institutions, and has watched the mild course of undoubted 
cases of these diseases which have there occurred. 

It is never safe to make the diagnosis of rubella unless the disease is 
prevailing epidemically. Sporadic cases in which this diagnosis is made 
are, I believe, almost invariably instances of mild measles or scarlet fever. 
The first cases of rubella in an epidemic are usually overlooked. The 
continued absence in succeeding cases of the characteristic symptoms and 
complications of measles or scarlet fever should suggest to the physician 
that he is probably dealing with rubella. 

Treatment.—None whatever is required for the disease excepting iso- 
lation, which should be complete until the diagnosis is positively deter- 
mined. The individual symptoms and complications are to be treated as 
they arise. 


* Archives of Psediatrics, 1898, 721. 
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CHAPTER IV. 
VARICELLA. 
Synonym: Chicken-pox, 


VARICELLA is an acute, contagious disease, characterized by a cuta- 
neous eruption of papules and vesicles and by-mild constitutional symp- 
toms, serious complications and sequele being very rare. Although long 
confounded with varioloid, its existence as a distinct disease has been 
generally admitted for many years. 

Etiology.—It is well established that the contagium of the disease is 
contained in the vesicles, as it may be communicated by inoculation with 
their contents. The specific poison, however, has not yet been isolated. 
Varicella is contracted by exposure to another case or through the me- 
dium of a third person. It affects children of all ages, one attack being 
as a rule protective. It is very contagious, resembling measles in this 
respect. The period of incubation is quite uniformly from fourteen to 
sixteen days. 

Symptoms.—Slight fever and general indisposition may be noticed 
for twenty-four hours before the appearance of the eruption, but in most 
cases the eruption is the first symptom. It usually appears first upon 
the face or trunk, as small, red, widely-scattered papules. The papules in 
most cases come in crops, new ones continuing to appear for three or 
four days, even upon the same part of the body. The earlier ones have 
generally begun to dry up by the time the later ones appear, so that all 
stages of the eruption may be present at one time in the same region, 
this being one of its diagnostic features. The papules are at first very 
small, but gradually increase in size, and are surrounded by an areola 
from one fourth to half an inch in width. Many of them go no further 
than this stage, but the majority become vesicular. The vesicles are 
usually flat, and vary a good deal in size—the largest being about one 
fourth of an inch in diameter. The process of drying up generally be- 
gins at the centre, which causes a slight depression, giving the vesicle 
a somewhat umbilicated appearance. The areola is most distinct at the 
time of the fully-formed vesicle, and fades as the latter dries. Crusts 
now form, which fall off in from five to twenty days, depending upon 
the depth to which the skin has been involved. In the majority of cases 
no mark is left, but after the most severe attacks, where the true skin 
has been involved, scars remain, and occasionally there is quite deep 
pitting. Such marks are few in number, and are most likely to occur 
upon the face. 

Sometimes, especially upon hands and feet, the vesicle appears with- 
out having been preceded by a papule; often there is no areola, and the 
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vesicle resembles a drop of water upon healthy skin. In most cases pus- 
tules are not seen, but they may develop in consequence of irritation or 
infection, the result of scratching, or in children who are poorly nour- 
ished. Under these circumstances deeper ulceration may occur, lasting 
for weeks. In rare cases there may be a necrotic inflammation about the 
site of the pock, a condition to which is sometimes given the name vari- 
cella gangrenosa. 1t is not peculiar to varicella, and is described else- 
where under the head of Gangrenous Dermatitis (page 936). 

The pocks are usually most abundant over the back and shoulders. 
In mild cases only twenty or thirty may be found upon the entire body, 
but in severe cases the skin in certain regions may be nearly covered. 
The eruption is never confluent. The pocks are usually seen on the 
hairy scalp, and often on the mucous membrane of the mouth or pharynx 
—a point of some diagnostic value. In the latter situation the appear- 
ance is first as a tiny vesicle, and later as a superficial ulcer resembling 
that of herpetic stomatitis. Marfan and Halle have described cases of 
varicella of the larynx. Croupy symptoms were present, and in one 
case which proved fatal from pneumonia a tiny ulcer was found on the 
vocal cords. 

The temperature is highest when the eruption is most rapidly appear- 
ing, this usually being the second or third day. In an average case it 
reaches only 101° or 102° F., and lasts but two days; in severe cases it 
may rise to 104° or 105° F., and lasts for four or five days. It falls grad- 
ually to normal as the rash fades. The other symptoms are mild and 
not characteristic. 

Complications—The most important complication is erysipelas, 
which develops about the pocks, particularly when they are deep and at- 
tended with some ulceration. I have known of three fatal cases from this 
cause. Adenitis, either simple or suppurative, and abscesses in the cel- 
lular tissue, are occasionally seen. Nephritis is very infrequent, but a 
number of cases are recorded. It may occur at the height of the dis- 
ease, but more often at a later period, like the nephritis of scarlet fever. 
Varicella is quite frequently complicated by other infectious diseases. In 
the New York Infant Asylum epidemics of varicella and scarlet fever at 
one time occurred together, and in at least a dozen children both diseases 
were seen at the same time. 

Diagnosis.—The diagnosis of varicella is usually easy, provided the 
following points are kept in mind: first, that the eruption comes out 
slowly and in crops, so that papules, vesicles, and crusts may be seen upon 
the skin in close proximity; secondly, that the umbilication is due only 
to the mode of drying up of the vesicle, which begins at the centre; 
thirdly, the appearance of the pocks upon the mucous membranes, and 
the history of exposure. It is distinguished from urticaria and other 
forms of skin disease by the presence of fever. 
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Treatment.—Although it is usually a trivial disease, isolation of cases 
of varicella should be enforced in schools and in institutions containing 
many infants. In the home, unless the other children are delicate or in 
poor condition, quarantine is unnecessary. The disease may probably be 
conveyed as long as the crusts are present, hence isolation should be 
maintained until they have fallen off. In most cases constitutional symp- 
toms of the disease are so mild as to require no treatment. 

Locally, the itching, when annoying, may be allayed by sponging 
with a weak solution of carbolic acid or the use of carbolized vaseline. 
When the crusts have formed, this ointment or vaseline containing two 
per cent ichthyol should be applied. Care is necessary to keep the skin 
clean, and, in the case of infants, to prevent scratching. In severe cases 
the urine should invariably be examined. 


CHAPTER V. 
VACCINIA— VACCINATION. 


VACCINIA (cowpox) is a febrile disease induced in man by inocula- 
tion with the virus obtained either directly from the cow (bovine virus) 
or from a person who has been inoculated (humanized virus). The dis- 
ease is not contagious in the ordinary sense of the term, but is communi- 
cated by inoculation either accidental or intentional. 

The nature of the protection against smallpox which vaccination 
affords is even now but imperfectly understood. The fact, however, re- 
mains one of the best attested in medical history. Its effect when sys- 
tematically practised is graphically shown in the accompanying chart 
(Fig. 201). It is the imperative duty of the physician to see to it that 
every young infant is vaccinated. 

Re-vaccination.—Regarding the duration of the protective power of 
a single vaccination, positive statements are impossible. Nearly all 
writers are agreed that vaccination should be done in infancy, again at 
puberty, and a third time at about the age of twenty or twenty-five. 
Many also insist upon re-vaccination at about the seventh year. It isa 
safe rule when smallpox is prevalent to vaccinate every person who has 
not been successfully vaccinated within five years. 

Choice of Lymph.—The substitution of bovine for humanized virus 
is now well-nigh universal. It has precluded the possibility of trans- 
mitting syphilis and greatly lessened the chances of other forms of in- 
fection. A further advance has lately been made by the introduction of 
“ glycerinated ” lymph. As now prepared, the lymph is taken from the 
calves under the most rigid aseptic precautions and emulsified with 
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glycerin. The few saprophytic bacteria present soon die, so that when 
properly prepared the glycerinated virus is practically sterile.* It should 
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. Fre. 201,—Table showing the protective power of vaccination. (Carsten. ) 


not be distributed until it has been carefully tested for pathogenic organ- 
isms of all kinds, particularly the tetanus bacillus. It is preserved and 
distributed in capillary tubes hermetically sealed; these are much safer 


* Reliable glycerinated lymph is prepared by the New York Health Department, 
Mulford & Co., and Parke, Davis & Co. For an excellent paper on Clinical Aspects 
of Vaccination, see Fielder, Medical News, March 30, 1901. On Vaccination Infec- 
tions, see Kubin, Medical Record, April 6, 1901. 


1000 THE SPECIFIC INFECTIOUS DISEASES. 


than quills or ivory points, which may easily become contaminated by 
handling. After the lymph has been taken, the calves are killed in order 
to make certain that they are free from disease. The practical advan- 
tages of glycerinated lymph are so great that it has been officially 
adopted by the Governments of the United States, Great Britain, Ger- 
many, and many other countries. 

Time for Vaccinating.—In selecting a time for vaccination, the child’s 
age and general health must be taken into consideration. It is pretty 
well established that the constitutional disturbance is much less in in- 
fancy than in later childhood, and less in very young infants (under one 
month) than in those of five or six months. A good rule for general 
practice is to vaccinate every healthy infant as soon as its nutrition is 
established, this being in most cases during the first three months of 
life. In delicate infants or in those whose nutrition is a matter of 
great difficulty, those who are syphilitic, those suffering from eczema or 
any other form of active skin disease, vaccination should be deferred 
until the child is in good condition, unless it is likely to be exposed to 
smallpox. Asa rule, vaccination should be avoided during dentition. 

Methods of Vaccinating.—In my experience it is better to vaccinate in 
one place rather than to make two or three inoculations. If more than 
one is made they should be at least an inch apart. Either the leg or the 
arm may be chosen; in young infants it is usually easier to protect the 
vaccine sore upon the leg than upon the arm; in children old enough 
to run about, the arm is to be preferred, as being more easily kept at rest. 
The point selected for inoculation should be either the outer aspect of the 
left calf, about the junction of the middle with the upper third of the leg, 
or, if the arm is chosen, the insertion of the left deltoid. The skin should 
be washed with soap and water, dried, and then washed with alcohol. 

The New York Health Department supplies with each tube of lymph, 
a needle, a bit of rubber tubing, and a tooth-pick with one flat end. The 
needle should be sterilised in an alcohol flame, and three or four small 
scratches made not more than one-eighth of an inch long, just deeply 
enough to draw blood. The ends of the capillary tubes are broken off, 
one end inserted in the rubber tube, and the lymph blown out of the 
tube upon the broad end of the tooth-pick, then apphed to the scratched 
surface and rubbed in for a full minute. The wound should not be 
covered until dry; this usually requires from fifteen to twenty minutes. 
It may then be covered with a sterilised bandage, or isinglass plaster 
moistened in boiled water. If thoroughly dried no dressing is neces- 
sary. The limb should not be washed for twenty-four hours. 

The Normal Course of Vaccinia.—The course of a proper vaccination- 
pock is quite uniform, and one which does not follow this course should 
not be considered protective. The wound heals and nothing is noticed 
until the third or fourth day, when a red papule makes its appearance. 
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Usually in twenty-four hours more a small vesicle appears which enlarges 
until the sixth or seventh day, reaching its full development about the 
ninth day. Its shape and size depend somewhat upon the inoculation 
(Fig. 202). The vesicle is usually from one-fourth to one-half inch 
in diameter; it is of a pearly-gray colour and has a depressed centre. 
During the next two days an areola forms about the vesicle extending 
from it a variable distance, usually one or two inches into the healthy 
skin. Its size depends upon the intensity of the infection. This areola 
is normally of a bright red colour and accompanied by some induration. 
It is generally at its height on the ninth or tenth day. The vesicle usu- 
ally dries down to a firm, dark crust which remains from one to three 
weeks and falls off, leaving a bluish scar which fades to white, becoming 
somewhat honey-combed. When the process is at its height some consti- 
tutional disturbance is usually present; there may be loss of appetite, 
fretfulness, and general indisposition, and the temperature is usually ele- 
vated from one to three degrees. The lymph nodes in the groin or axilla 
may be tender and swollen. These symptoms generally last for three or 
four days. 

If in a young infant the first inoculation is unsuccessful, at least 
three trials should be made with good virus, and in the event of further 
failure, after a year vaccination should be repeated. A failure to inocu- 
late does not mean insusceptibility to smallpox, as is often popularly be- 
lieved, but most frequently arises from the fact that the virus is inert. 
IT have known one case in which the seventh, and another in which the thir- 
teenth, inoculation was successful after previous failures; occasionally 
there are seen children who can not be inoculated at all. 

Constitutional symptoms, as previously stated, may be absent in very 
young infants; but in others there is quite constantly present a fever 
which runs a fairly regular course. It usually begins on the fourth or 
fifth day, is remittent in type, and rises gradually, reaching its high- 
est point with the full development of the vesicle. At this time it varies 
from 101° to 104° F., falling gradually to normal. The duration of the 
' fever in cases running the usual course is four or five days. Accompany- 
ing the fever there may be anorexia, restlessness, loss of sleep, slight in- 
digestion, and other symptoms of a general indisposition. 

Both: the local and the general symptoms are sometimes more severe. 
This may depend upon the susceptibility of the child, the lymph being 
pure and the vaccination properly done. The original vesicle may be 
much larger than usual, and small secondary vesicles may form in the 
neighbourhood (Fig. 202). In very rare instances a generalized erup- 
tion of true vaccine vesicles occurs with marked fever and other general 
symptoms of corresponding severity. Single vesicles may be produced 
on distant parts of the body as a result of auto-inoculation, usually by 
scratching. Where eczema of the face is present, inoculation is not infre- 
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quently carried thither. Most of the very sore arms and legs, however, 
are due to infection from pyogenic bacteria contained in the lymph, or 
to their accidental introduction at the time of vaccination or subse- 
quently. In the milder cases, the swelling and other evidences of local in- 
flammation are more marked than in a normal vaccination; a drop or 
two of pus forms beneath the scab, and when the latter comes away an 
excavation is left which heals in two or three weeks. Or, the inflamma- 
tion may extend more deeply into the connective tissue, to be followed by 
more extensive suppuration or sloughing, leaving an ugly ulcer an inch 
or more in diameter which slowly fills by granulation in from five to eight 
weeks. Sometimes the period of incubation is unduly prolonged, so that 
the vesicle does not form until the twelfth or fourteenth day, although 
its subsequent course may be normal. In other cases, the incubation is 
shorter than usual, and the vesicle may appear as early as the third or 
fourth day. 

Much has been written about the so-called “ raspberry excrescence ” 
which not very infrequently takes the place of a proper vesicle. It is of 
a dark-red colour, elevated, smooth or slightly granular, not sensitive, 
having no areola and no constitutional symptoms. It generally per- 
sists for two or three weeks, and slowly disappears, leaving no scar. It is 
usually the result of virus of feeble activity, and if it gives any protection 
it is very slight. Such cases should always be re-vaccinated, and in my 
experience re-vaccination is usually successful. 

Complications and Sequele.—Post-vaccine eruptions are many and 
of great variety. The most frequent is a general roseola, sometimes 
resembling scarlet fever, but much oftener measles, and usually occurring 
at the height of the local process. Other eruptions seen are urticaria, 
various forms of erythema, and, rarely, purpura. Other complications 
are chiefly from mixed infection. Syphilis and tuberculosis are practi- 
cally excluded by modern methods of procuring the lymph. Tetanus can 
result only from carelessness or neglect of suitable precautions in pre- 
paring the lymph; proper legal restrictions regarding its production 
should in the future make this impossible. The most common form of 
local infection is cellulitis, which may terminate in suppuration or 
sloughing at the site of vaccination, and sometimes may cause suppura- 
tion of the neighbouring lymph nodes. In rare cases, general septicemia 
or pyemia may follow. Impetigo contagiosa sometimes occurs. LEry- 
sipelas may develop at any time before the vaccine sore is entirely healed ; 
I saw it once as late as the sixth week. Pneumonia and nephritis may be 
associated with any of the more serious complications. Latent tubercu- 
losis may become active after vaccinia, and a child who is subject to 
~ eczema is liable to a recurrence. In a delicate child a condition of mal- 
nutrition is often intensified if the vaccinia is at all severe. 

The mortality of vaccination is stated by Voigt, from careful statis- 
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tics drawn from German sources, to have been 35 in 2,275,000 cases, in- 
cluding both primary and secondary vaccinations. Of the deaths, 19 
were due to erysipelas, 8 to gangrene, 2 to cellulitis, 3 to “ blood poison- 
ing,’ and 3 to other causes. The occurrence of tetanus after vaccinia has 
already been mentioned. With proper precautions in preparing lymph it 
will not occur. In fact, nearly all the deaths are from causes which are 
preventable. 

Treatment.—The whole purpose of treatment is to prevent infection. 
The first essentials are a clean limb, pure virus, and a clean needle; the 
next, to allow thorough drying of the wound before the clothing touches 
it. After this nothing is necessary until the vesicle forms. Then the im- 
portant thing is to prevent scratching and the irritation of the clothing. 
Allvaccine shields are objectionable. For an infant nothing is better than 
the sterilized bandage, which can be kept in place by sewing to the stock- 
ing or sleeve of the shirt. Any constriction of the limb is injurious. 
For older children the simplest dressing is a pad of sterile gauze fast- 
ened to the limb by two pieces of adhesive plaster. Should the vesicle 
rupture and discharge serum, it should be kept clean and dry by dusting 
daily with boric acid. When the local symptoms are at all severe the 
limb should be kept at rest. An infected vaccination wound, like any 
other infected wound, requires careful surgical treatment; disastrous 
results often follow the use of poultices and other applications much in 
vogue in domestic practice. 


CHAPTER VI. 
PERTUSSIS. 
Synonym: Whooping-cough. 


PERTUSSIS is a contagious disease which prevails epidemically and in 
most large cities endemically. Although it may affect persons of any 
age, it is generally seen in young children, and as a rule it occurs but once 
in the same individual. While in later childhood pertussis may be ranked 
as one of the milder infectious diseases, in infancy it is one of the most 
fatal. Its principal complications are broncho-pneumonia and convul- 
sions. Pertussis is characterized by catarrhal and nervous symptoms. 
The catarrh affects the mucous membrane of the respiratory tract, and is 
probably due to a specific form of infection. It is accompanied by a hy- 
peresthetic condition of this mucous membrane. The most prominent 
nervous manifestation is a peculiar spasmodic cough which occurs in 
paroxysms, and from which the disease takes its name. The cough is no 
doubt of reflex origin, from an irritation which has been located by dif- 
ferent writers in various parts of the respiratory tract. In addition to 
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these conditions, there is present in pertussis a marked irritability of the. 
nervous system, which in infancy often shows itself by convulsions. 

Etiology.—Everything that is known of pertussis suggests a micro- 
organism as its cause. Present evidence, moreover, points strongly to a 
bacillus, first described by Eppendorf, afterward more fully by Joch- 
mann and Krause. An important recent contribution to this subject 
has been made by Dr. Martha Wollstein from the laboratory of the 
Babies’ Hospital. She not only confirmed previous observations as to 
the constant presence of this organism from a study of thirty cases of 
pertussis, but obtaimed characteristic agglutination reactions with the 
blood of children suffering from the disease. The bacillus belongs to the 
influenza group, and in many points resembles Pfeiffer’s bacillus.* 

Proximity to a patient is all that is required to communicate the 
disease, and even close proximity is not necessary. There seems to be no 
doubt that the disease may be contracted in the open air. | 

Predisposition.—Fully one half the cases of pertussis occur during the 
first two years of life. The following are the statistics of Szabo (Buda- 
Pesth), showing the ages at which the disease was met with in 4,591 
cases, comprising the records of one clinic for thirty-four years: 


Under-ofie year... 0 co..s2- 1,028 cases. | Three to four years........... 904 cases. 
One to two years............ 1,008 “ Four to seven years........... 803“ 
Two to three years.......... 659“ OveriseVvienuyeCatsnr-mricicte veiriar 189“ 


Pertussis thus shows a stronger tendency to affect young infants than 
does any other contagious disease. A number of cases are on record in 
which it has occurred during the first month, and one has recently come 
to my notice where a child twelve days old was attacked, whose mother 
was suffering from the disease. ‘The disease is nearly twice as frequent in 
the winter and spring as in the summer and autumn. Epidemics of per- 
tussis often occur at the same time with or follow those of.measles. 

The susceptibility to pertussis is very great, and is equalled only by 
that to measles. Biedert reports that of 401 children exposed during an 
epidemic in a certain village, 366, or ninety-one per cent, took the disease. 


* The bacillus is found in the mucus expelled after the typical paroxysm. This 
should be received in a sterile dish and washed several times in sterile or peptone 
water. Examined in smears, the organism appears as a short, plump, ovoid bacillus 
lying singly or in clumps between the pus and epithelial cells. It decolourizes when 
stained by Gram’s method. It grows best on blood-agar plates. It is non-motile. 
According to Wollstein the bacillus agglutinates with the blood of pertussis patients 
in dilutions as high as 1-200, and occasionally 1-500. This reaction was not found 
until the third week of the attack and was present as late as three months. The 
bacilli were present in greatest numbers after the cough had continued for about two 
weeks, but were very numerous throughout the paroxysmal stage, being found as late 
as the eighth week of the disease. 
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Infective period.—Pertussis may be communicated from the very be- 
ginning of the catarrhal stage; it is more contagious at this period than 
later. There seems little doubt that it is contagious throughout the 
spasmodic stage and possibly longer. Quarantine is generally required 
for two months, and in many cases for a longer time. The usual source 
of the contagion is the patient, rarely the rodm or the clothing. While 
pertussis may be carried by a third person, this is very unlikely unless 
one has been in very close contact with the patient, and goes at once 
without change of clothing to another child. 

Incubation —The very gradual onset of pertussis renders it impos- 
sible in the majority of cases to fix the exact date, and hence to establish 
the definite duration of the period of incubation. In cases where this 
could best be determined it has usually been from seven to fourteen 
days, or about the same as in measles. If, after an exposure, sixteen 
days pass without the development of a cough, the probabilities are very 
strong that the disease has not been contracted. 

Lesions.—The only constant lesion of pertussis consists in a catarrhal 
inflammation of varying intensity, which affects the mucous membrane 
of the larynx, trachea, and bronchi, and sometimes that of the nose and 
pharynx. If the child dies during a paroxysm, either with or without 
convulsions, the brain is found intensely congested and may be the seat 
of punctate hemorrhages, or even larger extravasations. The lungs 
always show emphysema if the attack has been severe or protracted. 
The other pulmonary lesions are due to complications, the most fre- 
quent of which is broncho-pneumonia. Catarrhal enteritis and colitis 
are not infrequent. 

Symptoms.—The symptoms of pertussis are usually divided into three 
stages—the catarrhal, the spasmodic, and the stage of decline. 

The catarrhal stage continues on the average for about ten days, al- 
though cases show considerable variation on this point. Some children 
whoop almost from the very beginning of the disease, while others may 
cough for three or four weeks before a typical whoop is noticed. The 
symptoms in the beginning are indistinguishable from those of an ordi- 
nary attack of subacute tracheo-bronchitis, and unless there has been an 
exposure to pertussis no suspicion is excited. After five or six days, how- 
ever, the cough, instead of abating as in an ordinary cold, gradually in- 
creases in severity and occurs in paroxysms. At first these are mild, 
and there are only two or three a day, but they gradually increase in 
frequency and severity until the typical whoop is heard which marks 
the beginning of the spasmodie stage. During the first stage there may be 
symptoms of a mild grade of catarrhal inflammation of the nose, pharynx, 
and larynx, and often there is a slight elevation of temperature. 

The spasmodic stage——In a typical paroxysm of average severity the 
child, who can usually foretell it, will often run for support to the lap of 
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the mother or the nurse, or seize a chair with both hands. There now 
occurs a series of explosive coughs, from ten to twenty in number, com- 
ing in such rapid succession that the child can not get its breath between 
them ; the face becomes of a deep red or purple colour, sémetimes almost 
black; the veins of the face and scalp stand out prominently; the eyes 
are suffused, and seem almost to start from their sockets ; there follows 
a long-drawn inspiration through the narrowed glottis, producing the 
crowing sound known as the whoop; and then another succession of 
rapid coughs follows and another whoop. In a single severe paroxysm, 
which lasts two or three minutes, the child may whoop half a dozen 
times; with the final paroxysm a mass of tenacious mucus is usually 
brought up. In a young child vomiting is almost certain to follow, if 
food has been recently taken. Epistaxis sometimes occurs with nearly 
every severe paroxysm, but in most cases the bleeding is shght. After 
a severe attack the child is at times so exhausted as to be hardly able to 
stand; there is profuse perspiration; his mind is confused, and he may 
be completely dazed. In infants the attack may result in a degree of 
asphyxia requiring artificial respiration. Those old enough to describe 
their sensations tell of a sense of impending suffocation, the suffering 
from which is almost indescribable. 

The number of severe paroxysms or “kinks” in twenty-four hours 
varies, according to the severity of the case, from half a dozen to forty 
or fifty. There are always many more of a milder form. Paroxysms 
are often excited by eating or drinking anything cold, by a draught of air, 
or by imitation; they are usually more frequent during the night than 
the day, and in a close room than in the open air. 

In less severe cases no paroxysms of the grade above described may 
occur, and no typical whoop may be heard throughout the attack; but 
the paroxysmal nature of the cough which continues until the plug of 
mucus is expelled, the watery eyes, and the vomiting which follows a 
paroxysm, stamp the disease as pertussis. In young infants the whoop 
is frequently not marked. The child sometimes coughs until it is as- 
phyxiated, and yet no whoop occurs. The paroxysms are also modified 
by intercurrent disease, especially by attacks of pneumonia or severe 
bronchitis. At such times they usually become less frequent and less 
typical, and may be absent for several days, returning as the complica- 
tion subsides. | 

The seat of the irritation which produces the cough has been various- 
ly located by different observers: some have thought it to be in the nose, 
others in the trachea, the bronchi, or the larynx. It is very probable that 
_ it may not always be in the same place and that the infectious catarrh, 
which is really the most important element in the disease, may vary in 
its intensity and location in different cases. The weight of evidence seems 
to be that in the great majority of cases the source of irritation is in 
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the larynx or trachea. From laryngoscopic examinations made during 
the disease, Von Herff found the mucous membrane of the larynx to be 
swollen and congested, and occasionally the seat of small hemorrhages 
or superficial ulcers. He states that the frequency and severity of the 
paroxysms corresponded with the degree of laryngitis, and he found that 
a paroxysm could always be excited by irritating the mucous membrane 
between the arytenoid cartilages. During a paroxysm he observed that 
there was a collection of mucus on the posterior laryngeal wall, the re- 
moval of which had the effect of shortening the paroxysm. 

Rossbach made laryngoscopic examinations, with negative results so 
far as the larynx was concerned, but he states that a plug of mucus could 
always be seen in the lower trachea for one or two minutes before the 
paroxysm occurred. There is little doubt that this collection of mucus is 
the exciting cause of the paroxysm, as it is a familiar clinical fact that 
the paroxysm always continues until this is dislodged. 

The average duration of the spasmodic stage is about one month. It 
increases in intensity for the first two weeks, remains stationary for 
about a week, and then gradually diminishes in severity. The course and 
duration of this stage are, however, subject to wide variations. In mild 
cases it may last only a week; in severe cases, especially in the winter 
season, it may continue for three months, at times almost subsiding, but 
lighting up again with all its previous severity with every fresh attack of 
cold. After it has entirely ceased the whoop may return with an attack 
of bronchitis, and continue for a month or more. This is not to be re- 
garded as a true relapse of pertussis. The habit of the paroxysmal cough 
once established, it tends to recur with every slight bronchitis, often for 
months afterward. 

The stage of decline—Gradually the severity of the paroxysms abates, 
the whoop ceases, and the cough resembles more and more that of ordi- 
nary bronchitis. This stage usually continues about three weeks, but 
may be prolonged indefinitely in the winter months. 

Complications.—Hemorrhages.—The hemorrhages of pertussis are 
mechanical, and depend upon the intense venous congestion which accom- 
panies the paroxysm. Epistaxis is the most frequent variety, and occurs 
in a considerable proportion of the severe cases, in a few with almost 
every severe paroxysm, but it is rarely severe enough to require local 
treatment. Hemorrhages from the mouth may have their origin either 
in the pharynx or the bronchi, the blood being brought up by the cough; 
such hemorrhages are usually small. Conjunctival hemorrhages are less 
frequent, and are usually slight, although I have seen the entire con- 
junctiva covered. In a case under my observation there was bleeding 
from both ears with every severe paroxysm, for more than a week. This 
child had previously suffered from scarlatinal otitis, with perforation of 
the drum membrane. Small extravasations into the cellular tissue be- 
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neath the eyes are occasionally seen, giving an appearance somewhat 
like an ordinary “black eye.” Intracranial hemorrhages are not fre- 
quent, but many examples have been recorded, and they may be severe 
enough to produce death. They are usually meningeal, very rarely 
cerebral; according to their extent and location they may produce 
hemiplegia, monoplegia, aphasia, facial paralysis, or disturbances of 
sight, hearing, or sensation; in addition, there may be convulsions or 
rigidity, but rarely complete coma. The extravasations are usually 
small, and the symptoms which they produce disappear at the end of a 
few weeks. Fatal cases with autopsies have been reported by Cazin, 
Marshall, and others. In almost every instance these hemorrhages have 
occurred as a direct result of the severe paroxysms. Purpura hemor- 
rhagica as a sequel of pertussis was twice seen at the New York Infant 
Asylum. 

Respiratory system.—The most serious complications of pertussis are 
connected with the lungs. By far the largest proportion of deaths is due 
to pulmonary complications, usually broncho-pneumonia. This is more 
frequent in winter and spring than in the summer months, and is espe- 
cially to be dreaded during infancy. In later childhood lobar pneumonia 
is occasionally seen. Pneumonia rarely begins before the second week 
of the disease, and most frequently develops at the height or toward the 
close of the spasmodic stage. The physical signs present no peculiarities ; 
the cough changes somewhat in character during the pneumonia, and 
the whoop may not be heard. The prognosis of the pneumonia is bad, 
because of the debilitated condition of the children at the time of its oc- 
currence. A great danger is from the supervention of convulsions, this 
being a frequent mode of termination. As there is always considerable 
emphysema the rapidity of breathing is frequently out of proportion to 
the temperature, which often is only moderately elevated. If the child 
escapes the dangers of the acute stage, death may still occur from ex- 
haustion, owing to the protracted course which the disease frequently 
runs (see page 551). 

Bronchitis of the large tubes is present in almost all the severe 
cases, and is not of itself serious. Bronchitis of the small tubes has 
the same dangers and the same complications as broncho-pneumonia. 

Vesicular emphysema has been present, I think, in every case which 
I have seen upon the post-mortem table ; a certain amount of it, no doubt, 
occurs in every severe case. It is produced by the forcible cough of the 
paroxysm. In very severe cases interstitial emphysema is also found. 
Northrup has reported a remarkable instance of this complication. Rup- 
‘ture of the air-blebs which form on the surface of the lung may lead to 
emphysema of the cellular tissue of the mediastinum, and the air may 
find its way along the great vessels into the neck, and finally into the 
subcutaneous cellular tissue of the entire body. Cases of general sub- 
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cutaneous emphysema have been reported by Croker and by Hodge, 
both of which ended fatally, one in three and one in eight days from 
the beginning of the emphysema. In the great majority of the cases 
vesicular emphysema is not permanent. 

Digestive system.—During the summer, infants with pertussis are 
almost certain to suffer from diarrhea; it may be only an occasional 
symptom, or the attack may be severe and prolonged, resulting in the de- 
velopment of ileo-colitis. The intestinal complications may be almost 
as serious in summer as are those of the respiratory tract in winter. 
Vomiting is even more frequent than diarrhcea, and while it may be dis- 
tressing at any age, it is especially so in infancy. So frequently does the 
taking of food excite vomiting, that the nutrition of these patients often 
becomes a matter of the greatest difficulty, and in fact the most serious 
problem in the management of a case. Malnutrition and even marasmus 
may follow, or the general resistance of the child may become so reduced 
by lack of food that it falls a ready prey to pneumonia. 

Nervous system.—There may be convulsions, coma, paralysis, aphasia, 
disturbances of sight or hearing, and in rare cases even of the mental con- 
dition. The most serious of these complications are convulsions. -They 
are much more frequent in infancy than later, and particularly in those 
who are rachitic, in whom they are often fatal. Convulsions are of 
course more common in severe attacks, but they may occur suddenly where 
there has previously been no cause for anxiety. They are especially to be 
dreaded if pneumonia is present. The attack of convulsions may be the 
culmination of the extreme degree of nervous irritability which accom- 
panies the paroxysm, it may be due to asphyxia, or to an intracranial 
lesion ; if the latter, there is usually meningeal hemorrhage. This is to 
be suspected if there are continued convulsions for several hours, with 
general rigidity or hemiplegia. 

Disturbances of sight are not infrequent in severe cases; usually 
these are transient, but there may be blindness lasting two or three 
days or even weeks. The transient symptoms depend most likely upon 
circulatory changes that occur in the brain during the paroxysm, 
while those which last for two or three weeks are probably due to 
meningeal hemorrhage. Disturbances of hearing are rare. The dif- 
ferent forms of paralysis occurring with pertussis may likewise be 
transient or permanent. They are to be explained in the same way 
as the disturbances of the special senses. The most common form is 
hemiplegia. 

Albuminuria is not infrequent, being found in 66 of 86 examinations 
by Knight. The quantity of albumin is rarely large, and it may be ac- 
companied by a few hyaline casts. Both are probably the result of circu- 
latory disturbances in the kidney. Other complications of pertussis are 
hernia, prolapsus ani, and ulcer of the frenum lingue. 
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Diagnosis.—The only constant features of pertussis are the course of 
the disease and its communicability. In many cases the typical whoop is 
never heard. There are no symptoms by which a positive diagnosis can 
be made in the catarrhal stage; but a cough not accompanied by fever or 
physical signs, which steadily increases in severity for two weeks, in spite 
of treatment, and which occurs chiefly at night, is always suspicious. 
When, in addition, the cough begins to come in paroxysms, accompanied 
by suffusion of the face and occasionally by vomiting, there can be little 
doubt even though no whoop is heard. If the disease is prevalent the 
diagnosis is practically certain. Mild cases which do not go even as far 
as the symptoms mentioned are most puzzling. But if there is a history 
of exposure, if the cough continues from four to six weeks, little influ- 
enced by treatment, and if other cases follow, the disease must be per- 
tussis. Without evidence of communicability, however, one may be in 
doubt even after the disease is over. In early infancy any cough may 
have more or less of a spasmodic character, and a fairly typical whoop is 
often heard in the course of an ordinary bronchitis. I have several 
times seen abortive or very short attacks in one member of a family of 
children, the others having the disease in a typical form. Occurring by 
themselves such cases cannot be recognised. 

Irritation of the pneumogastric or recurrent laryngeal nerve from en- 
larged tracheal or bronchial lymph nodes, whether of a simple or tuber- 
culous character, may give rise to a spasmodic cough, which in certain 
cases may be indistinguishable from pertussis. The prolonged duration 
of these cases is sometimes the only diagnostic point; but the paroxysms 
are usually not so severe as in true pertussis, and the course is generally 
less typical. 

The presence of leucocytosis may be an aid to diagnosis in some 
doubtful cases.* 

Prognosis—The most important factor in the prognosis of the dis- 
ease is the age of the patient. After the fourth year it is indeed rare 
that either a fatal result or serious complications are seen; but during in- 
fancy, and particularly during the first year, there are few diseases more 
to be dreaded. This is especially true on account of the connection of 
whooping-cough with the three most fatal conditions of infantile life— 
broncho-pneumonia, diarrhceal diseases, and convulsions. Fully two 
thirds of the deaths from whooping-cough occur during the first year of 


* Frohlich and Meunier first called attention to the leucocytosis accompanying 
pertussis, far exceeding that of any other afebrile disease of the respiratory tract. It 
appears in the early part of the convulsive stage, and disappears slowly with improve- 
ment. The count is usually between 15,000 and 25,000, although 51,000 has been 
recorded. The differential count shows an increase in the lymphocytes at the expense 
of the neutrophiles. The leucocytosis is little influenced by complications, and even 
during broncho-pneumonia the lymphocytes may continue to be in excess, 
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life. The prognosis is very much worse in infants under three months 
than in those who are older and consequently have more resistance. It is 
better in the summer than in the winter, because broncho-pneumonia is 
then less frequent. It is particularly bad in delicate infants, in those 
who are rachitic, in those who are prone to attacks of bronchitis, in 
those who have suffered previously from pneumonia, and in those with 
a strong tendency to tuberculosis. 

The exact mortality of whooping-cough it is difficult to state in fig- 
ures. During the first year of life it is probably not far from twenty-five 
per cent, although it diminishes rapidly after this time. In foundling 
asylums and hospitals for infants it is to be ranked among the most fatal 
diseases, and in some epidemics the mortality in such institutions is as 
high as fifty per cent. 

Fully two thirds of the deaths during whooping-cough are from 
broncho-pneumonia ; the next most frequent cause is diarrhoeal diseases. 
Convulsions may be the mode of death in either of the above conditions, 
or may occur apart from them. During the first year, death often results 
from marasmus, the child having been reduced by the prolonged disease. 
Occasionally death is due to asphyxia following a severe paroxysm, to 
intracranial hemorrhage, or to general emphysema. 

As a predisposing cause of tuberculosis, pertussis is second only to 
measles. In both diseases tuberculosis develops. in much the same way 
and from practically the same causes. 

Prophylaxis.—Pertussis is a contagious disease, and a child suffering 
from it should be isolated from other children whenever this is possible. 
Children with pertussis should never be allowed to attend school, and 
needless exposure should always be avoided. 

Young infants, delicate children, and those with a predisposition to 
tuberculosis, should be most carefully protected against exposure, since it 
is in them chiefly that the disease is likely to be serious. As it is from 
the patient that the disease is nearly always contracted, there does not 
exist the same necessity for the fumigation and disinfection of apart- 
ments as after other contagious diseases. In institutions, however, this 
should always be practised, and in private houses if the room is subse- 
quently to be occupied by an infant. 

It is as undesirable as it is impossible to confine a child with pertus- 
sis to a single room during the attack; all those persons for whom expo- 
sure would be dangerous should therefore be sent away from the house. 
Quarantine should continue for at least six weeks, or until the spas- 
modic stage is over. 

Treatment.—We have as yet no specific remedy for pertussis. The 
important thing in most cases is the hygiene or general management of 
the case; fully half of the cases seen in practice require nothing more. 
Much harm is done by indiscriminate drugging. 
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General measures.—Fresh air is important throughout the attack. It. 
is almost invariable that the paroxysms are fewer while patients are out 
of doors, and more frequent when they are in close rooms. Older chil- 
dren with pertussis may go out even in winter except on stormy, raw, or 
windy days. With infants and delicate children, the outdoor treat- 
ment in cold weather so enthusiastically advocated by some writers 
should be used with the greatest caution. It should certainly not be per- 
mitted if the patient has even the slightest amount of bronchitis. My 
own experience is that during the winter in a climate like that of New 
York or New England, the class of patients just referred to are better 
off indoors, taking their airing, if at all, in their rooms. In warm 
weather or in a mild climate all children should be kept in the open air 
as much as possible. 

A change of climate is desirable when the cough i is unduly prolonged, 
also for delicate children in winter. A warm place at the seashore is 
one which is most likely to be beneficial. The improvement following a 
sea voyage is often very marked, surpassing even a residence at the sea- 
shore. 

The rooms occupied by children suffering from pertussis should be 
frequently changed, thoroughly aired, and occasionally fumigated. The 
daily use in the room of one of the small formalin lamps is of decided 
benefit. A change of rooms, clothing, bedding, etc., sometimes exerts a 
marked influence on the course of very prolonged attacks, the inference 
being that continued re-infection takes place. Such a change should be 
made twice a week, and it is of special importance in hospitals, where 
many children quarantined in a ward seem to cough interminably. 

Careful feeding and attention to the bowels are matters of the great- 
est importance; with infants particularly, chronic indigestion and ab- 
dominal distention have a very marked effect in increasing the frequency 
of the paroxysms. Feeding is difficult since vomiting occurs so easily. 
In most cases it is necessary to repeat the meal in a short time, if 
the first one has been vomited. Children over two years old should in 
all such cases be kept upon a fluid diet, chiefly of milk. For infants, milk 
should be diluted, and in many instances it should also be partially pep- 
tonized. Any medication which causes disturbance of the stomach 
should be omitted. In severe cases the child’s strength should be kept 
up by the judicious use of alcoholic stimulants. 

Local treatment.—This may be effected by insufflations of powder into 
the nose, by local applications to the larynx, or by inhalations. 

The first two methods have been advocated, in the belief that the 
cough is due to an infectious catarrh having its seat in the nose or 
larynx. For insufflation, quinine or benzoic acid is preferred, mixed 
with some finely divided, inert powder, such as bicarbonate of sodium, 
talcum, or coffee; these are used with the powder insufflator once or 
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twice daily. Local applications to the larynx may be made by means 
of a spray or swab. Resorcin and carbolic acid, each in a one-per-cent 
solution, are most used. These applications are made once or twice 
daily. I have never seen from any of the above methods the beneficial 
results claimed, and I believe them to have been exaggerated. The 
application of cocaine to the larynx should never be employed in young 
children on account of the danger of poisoning. 

Inhalations are of much more value. They are useful to modify the 
catarrh by allaying irritation, facilitating the expulsion of the mucus, and 
possibly as antiseptics. Those most employed are carbolic acid, creosote, 
and cresolene. In my experience creosote is the best. These sub- 
stances may be used upon cotton in a respirator, or vapourized over an 
alcohol lamp (page 60). The possibility of absorption should not be 
forgotten, and the urine should be watched. Where the paroxysms are 
frequent and of great severity, chloroform may be used to ward off con- 
vulsions or prevent dangerous asphyxia. In such conditions O’Dwyer 
used intubation with striking benefit. The tube entirely overcomes the 
glottic spasm which is the chief cause of suffering and danger. O’Dwyer’s 
plan was to have the tube worn constantly until the severity of the dis- 
ease had passed. With the rubber tubes now in use the difficulty in get- 
ting rid of the tube subsequently is not great. 

Internal medication.—Of the innumerable drugs which have been rec- 
ommended for this disease, four possess undoubted advantages over all 
others—viz., quinine, belladonna, bromoform, and antipyrine. Quinine 
should not be used for infants and seldom for young children on ac- 
count of its tendency to upset the stomach. For older children full 
doses are required to be of much benefit—i.e., twelve to fifteen grains 
daily to a child of five years. In giving belladonna it is important to 
begin with a small dose and gradually increase both its frequency and 
size until the physiological effects of the drug are produced. To an 
infant two years old, one fourth of a minim of the fluid extract may be 
given every four hours as an initial dose, gradually increasing to every 
two hours; if atropine is used, gr. g}y may be given in the same way. Al- 
though belladonna usually has a decided influence in reducing both the 
frequency and the severity of the paroxysms, it causes many unpleasant 
symptoms, and its effects must be closely watched. 

Bromoform has considerable value, but it is by no means a specific. 
A convenient method of administration is to drop it upon sugar. When 
prescribed in emulsions or mixtures these should be carefully shaken 
before each dose, or the patient may be poisoned by getting the greater 
part of the drug in the last few doses. The dose at two years is from 
one to three drops, at five years two to four drops from three to five 
times a day. In full doses it must be used with caution. 

Antipyrine has been in my experience more generally useful than 
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any other single drug. It may be given with safety, even to young in- 
fants, in considerably larger doses than are ordinarily employed. For a 
child six months old the initial dose may be one grain every three hours ; 
later this may be given every two hours. For a child two years old the 
initial dose may be two grains repeated every four to six hours, gradually 
increasing up to two grains every two hours. Should pneumonia de- 
velop, the antipyrine should be discontinued. 

Nearly all drugs which allay nervous irritability have a certain amount 
of effect in controlling the paroxysms of pertussis; codeine, chloral, and 
trional are useful where the night attacks are so severe as to prevent 
sleep. A combination of the bromide of sodium with antipyrine is often 
better than the latter given alone. Heroin, although in use but a short 
time, promises to be a valuable addition to our therapeutics. J do not 
believe that any form of internal medication or local treatment shortens 
pertussis; but, inasmuch as the disease is self-limited, great benefit to 
the patient results from the reduction of the number and the diminu- 
tion of the severity of the paroxysms. 

In establishing the value of any method of treatment, it should be 
remembered that the number of cases in which the disease is considerably 
shorter than the average is large, and also that almost any method of 
treatment if employed after the attack has reached its height will be 
thought beneficial, as the natural tendency is then to improve. The value 
of any particular line of treatment is to be judged in a given case only 
by its effect in reducing the number and severity of the paroxysms. This 
ought to be evident in the case of drugs within two or three days, and can 
only be determined by keeping a careful record of the number of severe 
paroxysms day and night. No drug succeeds equally well in all cases. 

In a mild case, where the number of paroxysms does not exceed 
eight or ten during the day, where there is no vomiting and the gen- 
eral health is not affected, it is not usually advisable to continue the 
administration of any drugs throughout the disease. A single dose of 
antipyrine or codeine at night may be all that is necessary. All cases 
in infants must be watched with great care and the parents warned of 
the possible dangers which may supervene suddenly, even in the course 
of mild attacks. For severe cases antipyrine should be given to diminish 
the frequency and the severity of the paroxysms, and inhalations of 
creosote used if much catarrh is present. All the fresh air possible 
should be allowed. For older children the same plan of treatment may be 
followed, or quinine or belladonna may be substituted for the antipyrine. 

As these drugs are given solely for the purpose of diminishing the 
frequency and severity of the paroxysms, their continuous use should be 
deferred until the symptoms are sufficiently severe to greatly disturb the 
child, the benefit at this period being more striking than if they are 
begun carly and used continuously. 
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CHAPTER VII. 
MUMPS. 
. Synonym: Epidemic parotitis, 


Mumps is a contagious disease characterized by swelling of the par- 
otid, and sometimes of the other salivary glands, with constitutional 
symptoms which are usually mild. Both severe complications and a 
fatal termination are extremely infrequent. The disease is not a very 
common one, and general epidemics are rare. 

Pathology and Lesions.—The contagious character, definite incuba- 
tion, and typical course, stamp the disease as a general one due to a spe- 
cific poison, probably a micro-organism, whose nature is as yet unknown. 
It is probable that infection takes place through the salivary ducts. 

The precise nature of the changes in the gland is still a matter of 
dispute, as opportunities for pathological examination are very rare. 
From existing evidence it would appear that the gland substance is first 
involved, and afterward the surrounding connective tissue. The gland 
is the seat of an intense hyperemia and cedema; the walls of the salivary 
ducts are swollen, and the ducts are obstructed. While the primary dis- 
ease does not tend to excite suppuration, pyogenic germs may occasionally 
gain entrance and an abscess form; but this is to be regarded as a rare 
accidental infection. ; 

In the great proportion of cases the parotids alone are affected, al- 
though the same changes are occasionally found in the other salivary 
glands. There are no other essential lesions of the disease, those which 
are found depending upon complications. 

Etiology. Mumps is spread by contagion, close contact being usually 
required to communicate the disease, although it is known to have been 
carried by a third person and even by clothing. The susceptibility of 
children to the poison of mumps is much less than is the case with the 
other contagious diseases, so that only a small number of those who are 
exposed take the disease. The greatest predisposition is between the 
fourth and fourteenth years. Infants are rarely affected, although a 
case in a child three weeks old is vouched for by so good an observer as 
Demme. 

Mumps is contagious from the beginning of the symptoms. Two cases 
have come under my notice in which the disease was communicated 
before any swelling was seen. It is impossible to fix with certainty the 
duration of the infective period. The disease is undoubtedly communi- 
cable for several days after the swelling has subsided; and for safety a 
case should be isolated for three weeks from the beginning of symptoms, 
or at least ten days after the swelling has disappeared. 
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Incubation.—In forty-eight collected cases in which the incubation 
was definitely determined, it varied between three and twenty-five days. 
It was less than fourteen days in only four cases, and.in twenty-six of 
the forty-eight cases it was between seventeen and twenty days. In three 
cases of my own in which it ceuld be definitely fixed, the incubation was 
nineteen days in one case and twenty days in two cases. The average 
period of incubation, then, may be stated to be from seventeen to 
twenty days. 

Symptoms.—In the milder cases the local symptoms are the first to 
attract attention; in those which are more severe there are frequently 
prodromal symptoms of from twelve to forty-eight hours’ duration— 
anorexia, headache, vomiting, pains in the back and limbs, and fever. 
Soltmann has reported a case ushered in by convulsions. The initial 
temperature in a mild attack is 100° to 101° F.; in a severe one, from 
102° to 104° F. 

Of the local symptoms, the pain usually precedes the swelling; it is 
increased by movement of the jaws, by pressure, and sometimes by the 
presence of acid substances in the mouth. It is usually referred to the 
posterior part of the jaw just below the ear. The swelling may begin 
simultaneously in both parotids, but more frequently one side is involved 
a day or two in advance of the other. It usually reaches its maximum on 
the third day, often on the second, remains stationary for two or three 
days, and then subsides gradually. The degree of swelling varies with 
the severity of the attack. When it is marked, the patient may be so 
changed in appearance as scarcely to be recognisable; it fills the lateral 
region of the neck between the jaw and the sterno-mastoid muscle and 
extends forward upon the face to the zygomatic arch, so that the centre 
of the tumour is usually the lobe of the ear. The other salivary glands 
may swell simultaneously with the parotids, or several days later, even 
after the parotid tumour has disappeared. Occasionally swelling of the 
submaxillary or the sublingual glands occurs before that of the parotid, 
and in rare instances these may be the only glands affected. 

As a rule, the parotid of both sides is involved. Of 282 cases both 
sides were affected in 215. When one side alone is involved, it is the 
left a little more frequently than the right. The interval between the 
swelling of the two sides may be a week, or even five or six weeks, but 
usually it is only two or three days. 

The salivary secretion is usually very much diminished, and the dry 
mouth causes great discomfort. An exceptional instance has been re- 
ported by Simon, in which a distressing salivation occurred, the secre- 
tion amounting to six or eight ounces daily. 

Although as a rule the patient is not seriously ill, mumps may in rare 

cases produce most alarming and even dangerous symptoms. The tem- 
perature may for several days reach 104° F. or more, deglutition may be 
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extremely difficult, pressure on the jugular veins may lead to venous 
hyperemia of the brain, causing headache and sometimes delirium ; there 
is sometimes great prostration and the symptoms of the typhoid condi- 
tion. These severe attacks are nearly always in children over twelve 
years old. 

The constitutional symptoms of mumps usually last from three to 
five days; the swelling continues on an average a little less than a 
week. If the case has been a severe one, slight swelling may continue 
for two weeks or even longer. Relapses, in which the opposite side from 
the one first affected is involved, are quite frequent, occurring in about 
ten per cent of the cases. 

Complications and Sequele.—In childhood the complications are few 
and usually unimportant; but in adolescence they are occasionally seri- 
ous. Orchitis is exceedingly rare in childhood; of 230 cases observed by 
Rilliet and Barthez, this was seen in but 10, and only 3 of these cases 
were under fifteen years, and no case under twelve years old. When or- 
chitis occurs it is generally toward the end of the second or the beginning 
of the third week; it is usually marked by an accession of fever, sometimes 
by a chill; if severe, nervous symptoms may be present. The body of 
the ecricle and not the epididymis is generally affected. The acute 
symptoms continue for three or four days, and the entire duration of the 
attack is about a week; although the testicle is often enlarged for some 
time afterward, and atrophy of the organ may follow. 

In females, congestion and swelling of the breasts, ovaries, or labia 
majora may occur; and, although these complications are all very rare, 
most of them have been observed even in young children. 

Nephritis has in a few instances followed mumps, sometimes coming 
on as late as four or five weeks after the attack. Single cases have been 
reported by Croner, Isham, Henoch, and others. Nervous sequele are 
more frequent, but even these are rare. Jaffrey has reported a case of 
multiple neuritis with typical symptoms, occurring three weeks after an 
attack. Facial paralysis three weeks after mumps has been reported by 
Hillier, apparently due to an er ee of inflammation from the gland 
to the seventh nerve. 

Pearce * has collected an interesting series of forty cases of deafness 
following mumps, in which there was no sign of otitis, the symptoms 
coming on suddenly with vertigo, a staggering gait, and often with vomit- 
ing. In most of the cases the deafness was unilateral and the loss of 
hearing was permanent. The cause assigned was disease of the auditory 
nerve, the seat of the trouble being in the labyrinth. Toynbee has re- 
ported an instance of hemorrhage into the labyrinth. Otitis media is 
rarely seen. 


* Manchester Chronicle, 1885. 
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Suppuration of the parotid gland occurs in about one per cent of 
the cases, and is probably due to accidental infection. Gangrene and 
sloughing of the parotid were observed twice by Demme in 117 cases; 
both of these proved fatal. Pneumonia, meningitis, endocarditis, and 
pericarditis have been observed as complications of mumps, although 
all are extremely rare. 

Prognosis.—In the great proportion of cases mumps is a mild dis- 
ease, and terminates in complete recovery in a few days. In young chil- 
dren complications are infrequent, and those which occur are rarely 
severe. 

Diagnosis.— Mumps is most likely to be confounded with acute swell- 
ing of the cervical lymph nodes. In a parotid swelling, the lobe of the 
ear is near the centre of the tumour, which extends backward to the 
sterno-mastoid muscle and forward upon the face as far as the zygomatic 
arch, embracing the angle and ramus of the jaw. 

A swollen lymph node is usually entirely below the ear and behind 
the jaw, not extending upon the face. The tumour is generally smaller 
and more circumscribed if only a single node is involved, and it comes on 
much more slowly than does mumps. When only the submaxillary or sub- 
lingual glands are affected, the diagnosis from swollen lymph nodes is 
sometimes impossible except by the course of the disease. Mumps is 
characterised by the rapidity with which the swelling occurs, and by its 
relatively short duration. 

Treatment.—The disease is self-limited and the individual symptoms 
rarely distressing, so that in most cases very little treatment is required. 
If constitutional symptoms are present the patient should be kept in 
bed, and if there are none he should be confined to the house. The gland 
should be protected by cotton or spongio-piline, and if the pain is severe 
heat should be applied or the gland painted with belladonna. The diet 
should be liquid, on account of the pain produced by mastication. The 
mouth should be kept clean by the use of some antiseptic mouth-wash. 
The general symptoms and complications are to be treated according to 
the indications presented. Cases of mumps occurring in schools or insti- 
tutions should be quarantined for three weeks, and in private practice 
where there are susceptible persons, Fumigation and disinfection after 
an attack are unnecessary. 


CHAPTER VIII. 
DIPHTHERIA. 


Untix within the last few years it was customary to class as diph- 
theria all diseases characterised by the production of a false membrane 
upon the mucous membranes of the throat or air passages. In the fol- 
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lowing pages the term diphtheria will be limited to those cases in which 
the Klebs-Loeffler bacillus is present, the others being grouped under the 
head of false or pseudo-diphtheria. 

Diphtheria may then be defined as an acute, specific, communicable 
disease due to the bacillus of Klebs and Loeffler. It is usually charac- 
terised by the formation of a false membrane upon certain mucous mem- 
branes, especially those of the tonsils, pharynx, nose, or larynx. Like 
other pathogenic organisms, however, this germ acts with varying in- 
tensity, and may cause inflammation of all degrees of severity, from 
a mild catarrhal angina to the most serious membranous inflammation ; 
but to all alike the term diphtheria should be applied. In its mild form 
it may be almost without constitutional symptoms ; but in its severe form 
it is attended by great general prostration, cardiac depression, and 
anemia, it is frequently complicated by pneumonia and nephritis, and 
it may be followed by localised or general paralysis; it then constitutes 
one of the diseases most to be dreaded in childhood. 

Etiology —The Bacillus Diphtherie.—This was first described by 
Klebs in 1883, and during the following year it was isolated by Loeffler 
and shown to be pathogenic. It varies considerably in size and shape 
even in the same culture. In a specimen it occurs singly or in pairs, 
sometimes in chains of three or four; the bacilli may lie parallel, but 
frequently two form an acute or an obtuse angle (Plate XIX, 3, 4, and 
5). They are straight or slightly curved, and sometimes branching ; they 
may be swollen or club-shaped at their ends. 

Distribution and mode of communication.—In most large cities diph- 
theria prevails endemically, with periods in which outbreaks of con- 
siderable severity are observed. In the country it prevails chiefly as 
an epidemic. The disease is often introduced into remote districts in 
some inexplicable manner, and before its nature is recognised a large 
number of persons may be exposed, and an epidemic results.* 

Diphtheria does not arise de novo. Every case has its origin in a 
previous case either directly or remotely. The bacilli may enter the 
body through the inspired air; they may be taken into the mouth with 
toys or other articles upon which they have lodged, or by kissing, and 


* The following is an example of the way in which diphtheria may be introduced: 
In the country branch of the New York Infant Asylum, consisting of a somewhat 
isolated community of about five hundred persons, chiefly children, there had been 
no case of diphtheria for several years. The first case was one of membranous laryn- 
gitis, rapidly proving fatal in two days. The case was regarded at that time as 
evidence of the existence of a primary non-diphtheritic membranous croup. In the 
course of the next few weeks there developed a number of cases of typical diphtheria. 
On investigation, it was discovered that the nurse who had charge of the child first 
affected had been a few weeks before in attendance upon a case of diphtheria. Durin g 
the five years following, cases of diphtheria occurred in the institution every year. 
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sometimes by accidental inoculation. As a rule, the bacilli first gain a 
foothold upon the mucous membrane of the tonsils, nose, or larynx. 

Direct infection is the cause in the great majority of the cases. 
There is no proof that the bacilli are contained in the breath of a person 
suffering from the disease. “hey are present in great numbers in the 
saliva and mucus from the mouth and nose, often being distributed by 
sneezing and coughing, and also in pieces of membrane which are dis- 
charged ; they are not present in the urine or feces. The most contagious 
cases are those of pharyngeal diphtheria on account of the amount of dis- 
charge which accompanies them. The least contagious are those in which 
the membrane is limited to the larynx and lower air passages. 

Direct infection may occur from persons convalescent from diph- 
theria, whose throats still contain virulent bacilli, or from persons suf- 
fering from a mild form of the disease, which is not recognised as diph- 
theria. In the latter way it is often spread in schools. It has been 
repeatedly shown that a person may harbour virulent bacilli in his nose 
or throat, and may even communicate the disease to others, without him- 
self suffering from diphtheria at any time. 

The length of time during which a patient with diphtheria may con- 
vey the disease to others is somewhat uncertain. Transmission is possi- 
ble so long as virulent bacilli remain in the throat; these are frequently 
found two weeks after the membrane has disappeared and the patient is 
regarded as entirely well, and in a few cases they are found five or six 
weeks or longer after recovery. 

Indirect infection is not uncommon, and may occur from the bed or 
clothing of the patient, from the carpet, furniture, wall-paper or hang- 
ings of the room, from toys or picture-books, from dishes, feeding bottles, 
or drinking-cups, from swabs and brushes used for local applications 
to the throat, from spoons and tongue-depressors, and from surgical 
instruments with which tracheotomy or intubation has been done. 
Diphtheria may be carried by a third person, but rarely except by one 
who has been in close contact with the patient—either the physician or 
nurse. The frequency of diphtheria in physicians’ families bears wit- 
ness to the great danger of infection in this manner. 

Bacilli may retain their virulence for an indefinite period. Both 
Park and Loeffler found cultures in blood-serum to be virulent after 
seven months; Roux and Yersin, bacilli in dried membrane to be viru- 
lent after twenty weeks; and Abel, upon a child’s toy after five months. 

Domestic animals may in rare instances be carriers of infection, and 
_ in the case of pigeons, at least, they may themselves suffer from the dis- 
ease. Diphtheria has been repeatedly spread by milk, but very rarely 
through the contamination of a water supply. 

Predisposing causes.—Local conditions in the throat influence very 


largely the occurrence of diphtheria. An important predisposing cause 
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is the existence of a chronic catarrhal inflammation of the mucous mem- 
branes of the nose and throat, so frequently found in children suffering 
from adenoid growths of the pharynx or from enlarged tonsils. These 
adenoid growths, the tonsillar crypts, and the cavities of carious teeth, 
may harbour the bacilli for a considerable time both before and after 
an attack. The condition of the mucous membranes of the nose and 
pharynx in other acute infectious diseases furnishes a marked predis- 
position to diphtheria. This is most striking in the case of measles 
and scarlet fever; it is seen less frequently in typhoid fever and 
influenza. 

The two sexes are about equally liable to the disease. Children 
under ten are much more often affected than those who are older, the 
greatest susceptibility as regards age being between the second and fifth 
years. 

While diphtheria is seen throughout the year, it is more frequent 
during the cold than the warm months. 

The incubation of diphtheria is short. In most of the cases in which 
it could be definitely traced it has been between two and five days. The 
virulence of the bacillus varies much in different cases and in different 
seasons, and while it is frequently true that persons infected from a 
mild type of the disease have a mild attack, and those infected from a 
malignant one a severe attack, there is no certainty that such will be the 
sequence. Dr. W. H. Park informs me that, out of many hundreds tested 
in the laboratory of the New York Health Department, by far the most 
virulent bacillus was obtained from the throat of a boy who had what 
was clinically a very mild form of tonsillar diphtheria. 

The immunity conferred by one attack of diphtheria is of compara- 
tively short duration, amounting probably to a few months only. In- 
stances have recently been reported where a second attack occurred within 
two months of the first, although antitoxin was used. 

Lesions.—The essential lesions of diphtheria consist not in the pro- 
duction of a membrane, but, as long ago pointed out by Oertel, and more 
recently by Babes, Sidney Martin, and others, in certain acute degenera- 
tive changes in the cells of the body caused by the diphtheria toxins. 
These changes are seen particularly in the epithelial cells of the affected 
mucous membranes, the heart muscle, the kidney, the liver, the central 
and peripheral nervous system, the spleen, and the lymph glands; the 
most characteristic being those of the nerves and the liver. There are 
other lesions which are the result of the action of other organisms, espe- 
cially the streptococcus pyogenes and the pneumococcus, either alone, 
together, or in conjunction with the diphtheria bacillus. The most im- 
portant lesions due to these organisms are broncho-pneumonia and ne- 
phritis; but there may be found in the blood, and in many of the organs 
of the body, the evidences of the invasion of these bacteria—i. e., a 
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streptococcus septicemia, less frequently a general pneumococcus in- 
fection. 

Distribution of the diphtheria bacillus in the body—Unlike many 
other pathogenic organisms, the diphtheria bacillus is not in most cases 
widely distributed throughout the body. It is found in great numbers 
on the surface of the affected mucous membranes and in the false mem- 
brane itself, particularly in its superficial portion, but it does not invade 
deeply the subjacent structures. 

The frequency with which the diphtheria bacillus and other organ- 
isms are found in the blood and viscera is shown in a series of 209 autop- 
sies studied by Councilman, Mallory, and Pearce, of Boston, in 1901. 
The following table shows the percentage of cases in which the different 
bacteria were found by culture: 


Heart's blood. Liver. Spleen. Kidneys. 
Diphtheria bacillus........... 6 per cent. | 20 per cent. | 12 per cent. | 19 per cent. 
ULC PEOCOCCUS ae nents sieteie steele 20 se 30 iH 27 i 28 ss 
Staphylococcus aureus........ PR £ 7 3 “ 8 . 
CUM OCOCCUSertettet cel lereisrets TG Cpa SG evans 5 “s 


In this series, 153 cases were pure diphtheria; 56 were complicated 
by measles or scarlet fever or both. The streptococcus was much oftener 
found in the viscera in the complicated cases; otherwise there was little 
difference in the two groups of cases. 

The diphtheria toxins.—The wide-spread effects seen in diphtheria 
are due to the action of certain substances called towins which the diph- 
theria bacillus produces during its growth on mucous membranes. They 
are very diffusible, readily entering the lymphatic circulation and the 
blood, and through these channels may affect the entire body. In sus- 
ceptible animals there may be produced by the injection of these toxins 
all the characteristic lesions of diphtheria except the membrane, as well 
as the essential symptoms of the disease, even including paralysis. For 
the production of the membrane living bacilli are required. 

“ Oatarrhal” diphtheria.—The routine practice of making cultures 
from diseased throats has established the fact that catarrhal inflamma- 
tion may often be the only result of diphtheritic infection. Although 
to the naked eye there were only the ordinary changes of a simple in- 
flammation, Oertel found the characteristic degenerative changes in the 
epithelial cells, varying in degree with the severity of the process. 

The diphtheritic membrane-—The membrane in diphtheria is most 
frequently seen upon the mucous membrane of the tonsils, soft palate, 
uvula, pharynx, nose, larynx, trachea, and bronchi; less frequently upon 
the mouth, lips, esophagus, conjunctive, middle ear, stomach, and geni- 
tal organs. It may also affect fresh wounds, notably a tracheotomy 
wound, or any abraded cutaneous surface. The gross appearance of the 
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membrane varies greatly (Plate XVIII). It is most frequently of a gray 
or mouse-colour, but it may be pearly white, yellow, green, and sometimes 
almost black. It is composed of fibrin, cells, granular matter, and bac- 
teria. Its consistency varies with the relative proportions of the differ- 
ent elements. When made up chiefly of fibrin it is firm and retains its 
form, often being discharged as a complete cast of the nose, larynx, or 
trachea. When the amount of fibrin is small the membrane is soft, 
friable, and sometimes granular. It is more closely adherent upon the 
mucous membranes covered with squamous epithelium, as in the phar- 
ynx and upper air passages, than upon those covered with columnar and 
ciliated epithelium, as in the lower air passages. 

The microscopical examination shows the fibrin to be sometimes 
granular, but usually in the form of a network, inclosing in its meshes 
small round cells and epithelial cells in various stages of degeneration. 
On the surface and in the superficial layer there is usually found quite a 
variety of bacteria including diphtheria bacilli. Beneath this is a cellu- 
lar layer containing little or no fibrin, in which also the diphtheria ba- 
cilli are usually found. In the deepest parts of the false membrane and 
in the mucous membrane itself they are few in number or absent. 

Characteristic changes, which are similar in all the affected mucous 
membranes, are found in the epithelial cells, which undergo marked 
degeneration with fragmentation of their nuclei; the mucosa is infil- 
trated with leucocytes. The infiltration with small round cells is vari- 
able in degree in the different mucous membranes; in some it extends 
deeply into the submucous and even the muscular layers, while in others 
it is very superficial. Marked evidences of degeneration are seen also 
in the cells infiltrating the deeper layers. In places the epithelium is 
detached, in others the line between the false membrane and the gran- 
ular mucous membrane is scarcely distinguishable. 

The seat and the distribution of the membrane-—This varies some- 
what with the age of the patient, the season, and the peculiarity of the 
epidemic. 

My own records show that the larynx is involved in about 40 per cent 
of the cases in children under three years. In general the statement may 
be made that the younger the child the greater the liability of the disease 
to attack the larynx; also when the larynx is affected, the greater the 
tendency to spread to the trachea and bronchi. The larynx and lower 
air passages are rather more frequently attacked in winter than in 
summer. 

The tonsils are the most frequent and usually the earliest seat of the 
diphtheritic membrane; it may form here a tough, leathery patch, par- 
tially or completely covering and very adherent to them; or the disease 
may affect only the tonsillar crypts, so that the gross lesion may resem- 
ble that of ordinary follicular tonsillitis. There is in most cases only 
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moderate swelling, but it may be so great that the tonsils are in contact. 
The surrounding cellular tissue is infiltrated with inflammatory products. 

The membrane covering the pharynx and uvula is also usually very 
adherent and intimately blended with the mucous membrane. The 
uvula is swollen and cedematous. Membrane may be seen only upon the 
fauces and uvula, or the posterior and lateral pharyngeal walls may be 
covered down to the level of the cricoid cartilage, but generally not 
below this point. If the posterior pharyngeal wall is covered, the mem- 
brane is apt to extend into the rhino-pharynx, and may fill the entire 
pharyngeal vault, covering the posterior portion of the velum and ex- 
tending into the posterior nares. The adenoid tissue of the vault is fre- 
quently the part most affected. 

The nose may be involved secondarily to the rhino-pharynx, or infec- 
tion may be through the anterior nares; if the latter, it is not infre- 
quently the only part involved. Many cases classed as nasal are really 
rhino-pharyngeal. The membrane in the pure nasal cases is usually 
thick and tough and often separates en masse. Both sides are generally 
involved, but it may be unilateral. 

The observations of Councilman, Mallory, and Pearce have shown 
that it is very common for the accessory sinuses of the nose, especially 
the antrum of Highmore, to be involved in fatal cases. It seems highly 
probable that infection of these parts explains the remarkable persist- 
ence of diphtheria bacilli in the nose which is occasionally seen. 

The epiglottis is swollen to three or four times its normal thickness, 
and the aryteno-epiglottic folds are edematous. The anterior surface 
of the epiglottis is rarely covered by membrane; but its lateral borders 
and posterior surface, and the aryteno-epiglottic folds are involved in 
most of the severe pharyngeal cases (Plate XVIII, C). This lesion is 
associated with pharyngeal rather than with laryngeal diphtheria. 

The lesions which extend most deeply are thus seen in the tonsils, 
uvula, pharynx, and epiglottis. But even here there is very rarely deep 
or extensive sloughing. 

The lesions of the larynx, trachea, and bronchi are similar to the 
above, although much more superficial. The interior of the larynx may 
be completely covered, the membrane coating the true and false vocal 
cords and lining the ventricles of the larynx. The membrane in the 
larynx is not usually very adherent, and it frequently separates and is 
coughed up in large pieces or even as a cast. That covering the epiglot- 
tis and the aryteno-epiglottic folds is very adherent, like that in the 
pharynx. Catarrhal laryngitis is not an uncommon complication of 
pharyngeal diphtheria. 

In a considerable number of cases the membrane stops abruptly at 
the lower border of the larynx. In the trachea it is generally loosely 
attached, and often it is found at autopsy entirely separated from the 
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mucous membrane. It is almost invariably associated with membrane in 
the larynx. Usually the membrane in the bronchi is continuous with 
that in the trachea. Occasionally I have seen the trachea and larger 
bronchi passed over and found membrane only in the larynx and smaller 
bronchi. As a rule, the bronchi of both sides are affected, and to the 
same degree. I once saw a case of laryngeal diphtheria in which mem- 
brane was found only in the bronchi of one lung. The above exceptions 
are to be explained as accidents in the mechanical transportation of 
bacilli. 4 

The extent of the membrane varies greatly in different cases. It 
may stop at the bifurcation of the trachea or at the bifurcation of the 
primary bronchi; but if it goes beyond this point it is likely to extend 
to the minutest subdivisions. Exceptionally a very tough fibrinous 
membrane forms in the trachea and bronchi, of sufficient thickness and 
consistency to be expelled as a cast, reproducing almost the entire bron- 
chial tree. 

The inflammation of the mucous membrane of the larynx, trachea, 
and bronchi is very much less severe and more superficial in character 
than that of the pharynx, tonsils, and upper air passages. 

The buccal cavity is very seldom covered by the membrane; but 
in the worst cases of pharyngeal disease it may line the cheeks, cover 
the Irps, gums, and more or less of the hard palate, but rarely the 
tongue. It usually occurs in patches rather than as a continuous mem- 
brane. Jn one case I saw the membrane on the lower lip, extending 
on to the face, though the buccal cavity was free. It is not common 
for the diphtheritic membrane to spread down the digestive tract. In 
127 autopsies studied by Councilman, Mallory, and Pearce, in which 
the extent of the membrane was carefully noted, it was found twelve 
times in the cesophagus, five times in the stomach, and once in the 
duodenum. The amount of membrane varied from small striations on 
the folds of the stomach or cesophagus to a complete covering. The 
accompanying changes consist in infiltration, hemorrhage, and cell 
degeneration. In the intestines there is often found a hyperplasia of 
the lymphoid elements—solitary follicles and Peyer’s patches—with 
changes similar to those in the lymph nodes elsewhere in the body, but 
nothing else that is characteristic. 

The writers just referred to found otitis, usually double, in 60 per 
cent of 144 autopsies ; although in less than one third of the number was 
the complication recognised during life. Mastoid disease is infrequent. 
Otitis is usually the result of direct extension from the pharynx. It may 
be due to the diphtheria bacillus alone, to the streptococcus alone, or more 
frequently to both combined ; occasionally the pneumococcus is found. 
Conjunctival diphtheria is rare and probably due to accidental infection 
rather than extension through the lachrymal duct. Before the advent of 
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antitoxin, it almost invariably resulted in destruction of the eye; but a 
number of cases successfully treated have now been reported, and one has 
recently come under my own observation. Diphtheria may attack any 
muco-cutaneous surface, especially the anus, prepuce, or female genitals; 
any abraded cutaneous surface, or recent wound, most frequently the 
tracheotomy wound of the neck. The diphtheria bacilli have been found 
in pure culture in superficial abscesses. 

Visceral lesions.—The visceral lesions * of diphtheria are due partly 
to the action of the diphtheria toxins and partly to the invasion of the 
body with other organisms, especially the streptococcus. It is to experi- 
mental diphtheria that we owe our most accurate knowledge of the for- 
mer changes, for in human diphtheria the large proportion of all the 
fatal cases show infection with other organisms, particularly the strepto- 
coccus, to a less degree the pneumococcus or staphylococcus. The fre- 
quency with which these bacteria are found at autopsy in different 
organs has been already stated. 

The visceral lesions of diphtheria consist in wide-spread areas of cell 
degeneration similar to those which have already been described as oc- 
curring in the epithelial cells of the affected mucous membranes, to- 
gether with hemorrhages due to changes in the blood-vessels and pos- 
sibly in the blood itself. 

The lymph nodes of the cervical region are the most constantly and 
the most seriously affected. Similar but less marked changes are seen 
in the tracheo-bronchial and the mesenteric groups, and in the lymph 
nodules of the mucous membrane of the stomach and intestine. There 
are degenerative changes in the cells of the nodes most affected, with 
marked infiltration with leucocytes and frequently small hemorrhages. 
The cellular tissue in the neighbourhood of the cervical nodes is often 
extensively infiltrated with cells. The process in the lymph nodes usu- 
ally terminates in resolution, rarely in suppuration. 

The changes in the spleen are quite constant. The organ is swollen, 
sometimes very much so, and deeply congested. Hemorrhages are often 
seen beneath the capsule; the spleen pulp is soft, the follicles are large, 
and cell degeneration is quite constantly observed similar to that which 
takes place in the lymph nodes. 

There are frequently small hemorrhages beneath the capsule of the 
liver, and sometimes these are seen throughout the organ. There are 
found scattered through the liver, areas of necrotic hepatic cells which 
are peculiar to this disease; some of these areas are infiltrated with 
leucocytes. 


* For an exhaustive study of the pathological anatomy of diphtheria, see mono- 
graph of Councilman, Mallory, and Pearce (Boston, 1901); being a study of 220 fatal 
cases, 
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The kidneys are involved in almost all fatal cases except where death 
occurs early from laryngeal stenosis, also in nearly every severe case 
which terminates in recovery. Acute degeneration of the epithelium 
of the tubes and the tufts is seen in less severe cases and those of 
shorter duration, and is the direct result of the action of the toxins in 
the blood. In the more severe and protracted cases there is acute dif- 
fuse nephritis of variable type and intensity. There is no form of in- 
flammation which is peculiar to diphtheria; in some cases the intersti- 
tial changes predominate, in others the glomerular changes. Welch 
mentions hyaline changes in the glomerular capillaries and small arter- 
ies as the characteristic feature of the nephritis of diphtheria. 

In children dying suddenly in the early stage of the disease, cardiac 
thrombi are occasionally found. They may form rapidly only a short 
time before death, or slowly during several days when the circulation 
is very feeble. Portions of these thrombi may be carried into the pul- 
monary or systemic circulation, causing embolism in any of the arter- 
ies of the extremities, the lungs, or other viscera. Even in the early 
fatal cases the heart muscle may be seriously affected; in the later ones 
this is almost constant. The changes consist in a toxic myocarditis, the 
left ventricle being most involved. 

Degeneration of the arteries, especially of the endothelial layer, is 
occasionally seen, and there may be infiltration of the adventitia. The 
arteries of any of the viscera may be the seat of hyaline degeneration. 

Lesions of the brain are rare; both hemorrhage and embolism may 
be met with. In the spinal cord and membranes multiple hemorrhages 
oceasionally occur. The characteristic lesion, however, consists in de- 
generative changes which are found to some degree in nearly all the 
more severe cases which have been examined. These affect the ganglion 
cells of the anterior horns, the anterior and posterior nerve-roots, and 
sometimes the pyramidal tracts and columns of Goll. In some cases of 
paralysis induced in animals, lesions practically identical with those of 
ordinary poliomyelitis have been seen. Some recent writers (Katz and 
Crosz) are of the opinion that the cord lesions are primary and the 
degeneration of the spinal nerves secondary. However, the general opin- 
ion still prevails that certainly the less severe cases of diphtheritic 
paralysis are due to peripheral rather than to central lesions. Degenera- 
tive changes have been found also in the pneumogastric, spinal acces- 
sory, hypoglossal, motor-oculi, and in the cardiac nerves. These nerve 
degenerations produced by the diphtheria toxin constitute one of the 
most striking lesions of diphtheria. (See Multiple Neuritis.) 

In infants and young children broncho-pneumonia is found at au- 
topsy in fully three fourths of the cases, and in a large proportion of 
these it is the cause of death. It is well-nigh constant in cases of diph- 
theritic bronchitis of the finer tubes, and is usually present where the 
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membrane has extended to the bifurcation of the trachea. The largest 
factor in the production of pneumonia is the aspiration of diphtheria 
bacilli and streptococci from the upper air passages; an important part 
is also played by the pneumococcus and the influenza bacillus. These 
organisms may be present in many combinations. 

With laryngeal stenosis, some emphysema is invariably present, and 
usually it is of the vesicular variety. In extreme or protracted cases of 
stenosis there may be interstitial emphysema. Rupture of some of 
these blebs may lead to the escape of air into the cellular tissue of the 
mediastinum or of the neck, which may result in the production of a 
general emphysema of the subcutaneous cellular tissue. 

Blood.—According to the studies of Ewing, Morse, Billings, and 
others, there is found in all severe cases of diphtheria a reduction in the 
number of red cells to the extent of 500,000 to 2,000,000. There is a 
nearly proportionate reduction in the hemoglobin, this amounting to 
from 12 to 28 per cent. While the hemoglobin falls coincidently with 
the number of red cells, it is regained much more slowly. Leucocy- 
tosis is generally present, and usually proportionate to the severity of 
the attack, but is occasionally wanting in the most severe as well as in 
some of the very mildest cases. The increase in the leucocytes is in the 
polynuclear forms. Engel has noted the frequent presence of myelo- 
cytes, especially in fatal cases, the proportion of these in some instances 
reaching 16 per cent of the white cells. In his observations, every case 
in which the myelocytes exceeded 2 per cent, proved fatal. 

Symptoms.—The clinical picture of diphtheria is one which presents 
wide variations, depending upon the principal location of the disease, its 
severity, and its complications. For practical purposes the following 
seems the simplest grouping that can be made: 

1. The mild cases, in which there is either no membrane, or the 
amount of membrane is small and limited to the tonsils or to the nose, 
with few or none of the constitutional symptoms which follow absorp- 
tion of the diphtheria poison. These cases partake essentially of the 
character of a local disease. 

2. The severe cases, which are of two kinds: first, those in which 
there are marked evidences of constitutional poisoning from diphtheria 
toxins; and, secondly, those with laryngeal stenosis. The first form 
is usually accompanied by an extensive formation of membrane in the 
pharynx and sometimes in the nose. The larynx may be involved 
secondarily to disease in the pharynx or nose, or it may be primarily 
affected. 

3. The cases of mixed infection or the septic cases. In very many 
of the cases of the two preceding groups streptococci are found in the 
throat, but they are not in sufficient numbers or of sufficient virulence 
to modify the course of the disease. In the cases to which the term 
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mixed infection is applied, in addition to the constitutional symptoms of 
diphtheritic toxemia and the local conditions which usually attend it, 
there are marked evidences of a general septicaemia, usually due to the 
streptococcus. In these cases the symptoms of inflammation are espe- 
cially prominent, not only in the pharynx but sometimes in the lymph 
glands and cellular tissue of the neck, which may be followed by sup- 
puration or sloughing. This form is frequently complicated by bron- 
cho-pneumonia even without laryngeal disease, and sometimes by severe 
nephritis. 

Cases without membrane.—During an epidemic of diphtheria in a 
family or an institution, cases are frequently seen which present the 
clinical evidences of only a catarrhal inflammation of the nose or phar- 
ynx, and yet cultures show the presence of the diphtheria bacillus. 
Such cases may be examples of simple catarrhal inflammation with the 
accidental presence of the diphtheria bacillus; or the inflammation may 
be caused by infection with the diphtheria bacillus, but not of sufficient 
intensity to lead to the production of a membrane. The latter is the 
view of pathologists, and the one to which clinicians must, it seems, 
inevitably come. However, a membrane has so long been regarded as a 
sine qua non of this disease that the existence of diphtheria without it, 
is something which the clinician finds it hard to grasp. 

Catarrhal diphtheria may be either pharyngeal or nasal. In the 
pharyngeal cases there are present the usual appearances belonging to 
a catarrhal inflammation of moderate severity, often accompanied by 
swelling and tenderness of the cervical lymph glands. 

The nasal cases, in my experience, have been most frequent in in- 
fants or very young children. Constitutional symptoms may be want- 
ing or so slight as to be overlooked. The only striking thing is a per- 
sistent nasal discharge which may be serous and frothy, purulent or 
bloody. It is usually copious, often excoriating the upper lip and 
sometimes continuing for three or four weeks before any other symp- 
toms are observed. I have known it to be mistaken for a syphilitic 
coryza. Such cases can be recognised with certainty only by cultures. 
Clinical evidence of their true character is sometimes afforded by the ap- 
pearance of visible membrane in the nose or pharynx, by the development 
of croup, or by the fact that they cause diphtheria in other children. 

Catarrhal diphtheria is not in itself serious, but it may be followed, 
particularly in young children, by laryngeal diphtheria, or, after it has 
existed for a time, pharyngeal diphtheria may develop in its usual form. 
Cases like those just described are to be distinguished from others in 
which bacilli, either of the virulent or the non-virulent variety, are 
found without any evidence of inflammation. 

Cases with a small amount of membrane.—Tonsillar diphtheria.— 
The exudation is usually limited to the tonsils (Plate XVIII, A), and 
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A. Typical tonsillar diphtheria. 

B. Severe pharyngeal diphtheria (fatal case), 

C. Pseudo-diphtheria. The specimen is seen from behind, the larynx and trachea 
having been laid open, and shows an extensive membrane involving the epiglottis and 
the entire lower pharynx, but extending into the larynx only a short distance. It is 
also seen upon the posterior surface of the uvula and soft palate, the tonsils being only 
partially covered. ‘The colour of the membrane is not characteristic of pseudo-diph- 
theria, as the same appearance is often seen in true diphtheria, particularly of the 
septic type. 
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may partake of the character of either follicular or croupous tonsillitis ; 
sometimes there is a sight extension to the faucial pillars or to the phar- 
_ynx. These cases are quite common, and in some epidemics most of those 
seen are of this variety. They are more frequent in older children and 
adults than in infants and young children. 

The onset is accompanied by a little soreness of the throat; the ini- 
tial temperature is from 101° to 104° F.; but the symptoms are often not 
severe enough to keep the patient in bed. If seen early, the throat 
shows slight redness, followed by a gray film, and later by a gray or 
white deposit upon the tonsils. It may start as a small patch which en- 
larges, or as small, isolated spots which coalesce or remain separate. 
Until it disappears the membrane generally remains of its original 
colour. It is generally quite adherent, and can not easily be removed 
with a swab; usually it is sharply defined, but-with a somewhat irregular 
outline. In many cases the patch is not larger than the finger nail. 
The inflammatory changes in the pharynx are slight; a faint red areola 
is frequently present at the border of the patch. The lymph glands 
behind the jaw may be shghtly swollen. There is no nasal discharge 
and very little increase in the saliva or mucus from the pharynx. Some 
constitutional symptoms are present, but they are never severe. The tem- 

- perature commonly continues above the normal while the membrane 
lasts, its usual range being from 100° to 102° F. The membrane re- 
mains from three to seven days—a shorter time if antitoxin is used. It is 
very often a matter of surprise that so small an exudate is so persistent. 
The urine is generally normal. The parents are loath to believe that 
strict quarantine is necessary in so mild an illness; and where the mem- 
brane is only upon the tonsils, even after the disease has run its course, 
the physician may be lead to doubt the diagnosis of diphtheria. 

In many cases one with experience can usually make an accurate diag- 
nosis from the clinical symptoms alone; but there are many others in 
which the diagnosis from ordinary tonsillitis is impossible, even by the 
most practised observers, except by cultures. When diphtheria bacilli 
are found in these mild cases the question often arises whether they may 
not be the non-virulent form. Park tested forty such cases, and found 
the bacilli to be virulent in thirty-five and non-virulent in five. In 
twenty of the forty cases the clinical diagnosis was follicular tonsillitis.* 

Severe cases.—The clinical picture of diphtheria is so modified by 
the use of antitoxin that those who see it given regularly and early can 
have but little conception of the horrors of this disease when not thus 
influenced. The onset in severe cases may be gradual, even insidious. 


* From one of these mild cases was obtained a bacillus whose virulence so greatly 
exceeded that obtained from any other case of diphtheria, that its cultures were used 
for the preparation of toxins for injecting horses. It was by means of these powerful 
toxins that the strongest antitoxin was produced. 
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There is then a slight indisposition for a day or two, and perhaps some 
soreness of the throat; the temperature may be but little elevated, some- 
times less than 100° F. The symptoms may steadily increase in intensity 
for four or five days, until the maximum is reached. At other times the 
disease begins abruptly with vomiting, headache, chilly sensations, and a 
temperature of 103° or 104° F. Occasionally, the first thing to attract 
attention is the swelling of the cervical lymph glands, which may be so 
great that mumps is suspected. The abrupt onset is more often seen in 
young children than in those who are older. 

The membrane upon the tonsils resembles that of the mild form pre- 
viously described, but, instead of remaining limited to them, it gradually 
spreads to the ee the lateral wall of the pharynx, the uvula, the 
rhino-pharynx, and the posterior nares. The rapidity with which the 
membrane extends is in direct proportion to the severity of the attack. 
In some cases it may cover all the parts mentioned in twenty-four hours 
from its first appearance ; in others this may require several days. When 
the nose is first affected there is an abundant discharge of serum and 
mucus, occasionally tinged with blood, which may continue some days 
before any membrane is visible. 

When a severe case is fully developed there is a very abundant dis- 
charge of mucus from the mouth and nose. The tonsils, the entire fau- 
cial ring, and the pharynx are covered with membrane (Plate XVIII, B) 
which is at first gray and gradually becomes darker, often being of a 
dirty olive-green colour. Membrane is sometimes seen upon the lips, or 
in patches in the mouth. There is obstruction to nasal respiration from 
the swelling of the palate, the tonsils, and the tissues of the rhino-phar- 
ynx; the mouth is half open, the breathing noisy, the tongue dry, and 
the lips are fissured and bleed readily. Occasionally large nasal hem- 
orrhages occur which may necessitate plugging the nares. Both nostrils 
are generally blocked by the swelling and the false membrane; the dis- 
charge excoriates the upper lip, and frequently has a fetid odour. Dur- 
ing the second week there may be regurgitation of fluids through the 
nose, owing to paralysis of the palate. The lymph glands at the angle 
of the jaw swell rapidly; in severe cases they are very prominent, and 
there may also be extensive infiltration of the cellular tissue about 
them, although this is more characteristic of the cases of mixed in- 
fection. 

The constitutional symptoms usually increase steadily with the ex- 
tension of the membrane. In the most severe cases the system is over- 
whelmed with the poison, and all the evidences of intense toxemia are 
present by the third day of the disease. This is shown by great muscu- 
lar weakness and prostration, by a feeble, rapid pulse, and a mental state 
of complete apathy or stupor, sometimes alternating with great rest- 
lessness. It is more frequent for the constitutional symptoms to develop 
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gradually, and not to reach their height before the fourth or fifth day. 
The pulse becomes rapid, weak, and compressible, sometimes irregular ; 
and there is a great and steadily increasing anemia. The course of 
the temperature is irregular, and bears no constant relation to the 
severity of the other symptoms. Its usual range is from 101° to 103°, 
but in some of the worst cases it may never go above 101° F. It 
fluctuates irregularly with the development of complications, and some- 
times without apparent cause. By the second or third day the urine 
regularly shows the presence of albumin, and by the end of the first 
week the quantity is often large. Granular and hyaline casts, and occa- 
sionally blood in small quantities, are also found. The amount of urine 
secreted is not noticeably diminished, and dropsy is rare. There is com- 
plete anorexia, and often vomiting and diarrhea are present; in some 
of the cases they are prominent. Nervous symptoms are séen in all the 
very severe cases. There may be dulness and apathy, but more fre- 
quently, owing to the discomfort arising from local symptoms, there is 
extreme restlessness and excitement, sometimes followed by delirium. 

At any time during the first week, but not often after that time, 
symptoms may arise indicating that the disease has extended to the 
larynx. The first signs of laryngeal invasion usually appear from the 
second to the fifth day of the disease. These are at first hoarseness, a 
croupy cough, and slight dyspnoea. In the severe cases these symptoms 
steadily mcrease until all the signs of laryngeal stenosis are present. 
The symptoms of diphtheria of the larynx, whether it begins there or 
follows disease of the pharynx, have already been described in the chap- 
ter on Diseases of the Larynx. 

The local process in the pharynx seems to be a self-limited one, 
even when no antitoxin is used. It usually reaches its height by the fifth 
or sixth day, and after that the appearances do not change materially 
for two or three days. From the seventh to the tenth day, in favourable 
cases, the diphtheritic membrane begins to loosen and separate from its 
attachment. It hangs loosely from the palate or uvula, and can often be 
pulled away in large masses. The detachment is frequently rapid, and 
in two or three days from the time when the first improvement is seen, 
the tonsils and pharynx may be almost free from membrane. The mu- 
cous surface left behind is of a bright red colour and bleeds easily. The 
separation of the membrane in the nose and rhino-pharynx takes place 
more slowly. From the former it may disintegrate gradually or come 
away en masse. With the disappearance of the membrane the local symp- 
toms abate rapidly—the discharge ceases, the swelling of the lymph 
glands subsides, deglutition becomes easy and natural, and nasal’ breath- 
ing is re-established. When antitoxin is given the local process passes 
through similar stages, but much more rapidly. 

Simultaneously with these changes in the throat the constitutional 
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symptoms improve, but much more slowly. Convalescence is often pro- 
tracted. The anemia and muscular weakness, and, most of all, the feeble 
heart action, may persist for weeks. 

Instead of the usual course just described, the diphtheritic mem- 
brane may persist for two or three weeks. In rare cases relapses occur, 
the membrane forming again after it has entirely or partially disap- 
peared. 

The early course of the disease in the fatal cases often does not dif- 
fer from that of the severe @ases which end in recovery, except in the 
malignant form, which kills in twenty-four or forty-eight hours, and 
which is very rare. In very young children death is most frequently due 
to broncho-pneumonia, usually accompanying diphtheria of the larynx 
and bronchi. It may also be due to progressive asthenia the result of 
diphtheritic toxemia, or to heart failure, which may come early or late; 
rarely to nephritis. 

Pneumogastric paralysis.—This usually follows severe types of infec- 
tion, and is seen not only in cases in which no antitoxin is given, but 
also when it is administered late or in too small doses. In such circum- 
stances the early toxemia may be neutralised and the local disease in the 
larynx and trachea controlled; yet so susceptible are the nervous tissues 
to the action of the diphtheria toxin, that injury sufficient ultimately 
to produce death may still have been done. This is most frequently 
through the action of the toxin upon the pneumogastric nerves. 

Pneumogastric paralysis may come on at any time in the course 
of the disease, but seldom earlier than the end of the second week. By 
this time the throat has usually cleared off entirely, and the patient is 
considered convalescent. The physician has ceased his frequent visits 
and looks in only once a day to satisfy himself that all is going well. 
The symptoms relate to the stomach, the heart and the respiration. 
Usually the first thing to attract notice is that the patient refuses food 
and vomits occasionally, afterward persistently, without apparent cause. 
If the pulse is carefully observed it is found to be much slower than 
previously, being only 80 or 90 when it was formerly 120 or more. It 
is also weaker, compressible, and often somewhat irregular. The face 
is pale, often slightly cyanotic, and moderate dyspncea may be noticed. 
There are frequent attacks of severe abdominal pain which comes in 
paroxysms, and is usually referred to the epigastrium. These symptoms 
in most cases gradually increase in severity for two or three days, but 
sometimes develop with such intensity that death occurs within twelve 
or twenty-four hours. The later symptoms are a continuance of the 
‘abdominal pain and vomiting; there is a feeling of great precordial 
oppression and distress accompanied by dyspnoea ; the respiration is shal- 
low and often rapid; the face is either pale or cyanotic; the extremities, 
cold; the pulse, slow, irregular and intermittent, becoming rapid on 
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the slightest exertion. The heart sounds are weak, the muscular quality 
is absent, and the rhythm much disturbed. There may be no murmurs. 
There is great restlessness, but the mind is entirely clear Death usually 
results from syncope, which may come quite suddenly, often from so 
slight exertion as turning over in bed or attempting to take food. 

Not all the cases are so severe. In the milder forms of the condition 
there is some palpitation, an irrégular pulse, slight dyspnoea, and occa- 
sional syncopal attacks, but of no great severity. Such symptoms may 
come and go for several days and then disappear; but more frequently 
they prove to be the beginning of the more serious form of the com- 
plication. : 

The time of occurrence of pneumogastric paralysis varies consid- 
erably. It may be as late as the third or fourth week. The late cases 
are generally associated with some other form of post-diphtheritic par- 
alysis. 

Sudden heart- failure may be seen late in diphtheria quite apart from 
the symptoms just described. It may occur with few or no premonitory 
symptoms; as when a child falls dead after walking across a room, or 
suddenly sitting up in bed, or from some other muscular effort, or pos- | 
sibly as a consequence of passion or excitement. I knew of one little 
girl who was considered well enough to go coasting and who died suddenly 
after the effort. 

The explanation of heart failure during or after diphtheria is there- 
fore not always the same. When it occurs at the height of the disease 
it is sometimes due to cardiac thrombosis, probably always associated 
with changes in the muscular walls. When it occurs late and follows 
some sudden muscular effort or excitement without premonitory symp- 
toms of any sort, it is probably the result of changes in the muscular 
walls—a toxic myocarditis. When prodromal symptoms are present, and 
particularly when accompanied by vomiting, abdominal pain, and dis- 
turbed respiration, it is probably the result of a toxic neuritis affecting 
either the pneumogastric or the cardiac nerves, and is to be regarded as 
a form of post-diphtheritic paralysis. In many cases, no doubt, changes 
are present both in the nerves and in the myocardium. The other forms 
of diphtheritic paralysis which may result fatally, are discussed in the 
chapter on Diseases of the Peripheral Nerves. 

Oases of mixed. infection or septic diphtheria.—The symptoms are 
usually severe from the outset. The exudation in these cases may be 
of a yellow, or dirty-gray, or olive colour, sometimes being almost black 
from the presence of blood. The membrane is usually extensive, cover- 
ing the entire pharynx, often extending to the nose and the middle ear, 
and occasionally spreading to the buccal cavity. There is great swelling 
of the tonsils and uvula, and it is often impossible to obtain a view of 
the pharynx; all the evidences of inflammation are usually more marked 
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than in the severe uncomplicated cases. Sometimes the inflammation is 
of a necrotic character, and there may be extensive sloughing of the 
tonsils, the uvula, or the soft palate. The nasal discharge is generally 
abundant, and often very offensive. There is marked swelling of the 
cervical lymph glands, and frequently extensive infiltration of the cellu- 
lar tissue of the neck, so that the head is thrown back to relieve the 
pressure upon the larynx and trachea. The swelling sometimes forms a 
distinct collar, reaching. from ear to ear and filling out the whole space 
beneath the jaw. The pressure upon the jugular veins leads to conges- 
tion and swelling of the face and congestion of the brain. 

The general symptoms are those of a severe septicemia. The tem- 
perature is usually higher than in simple diphtheria ; it follows no regular 
course, but is generally high and sometimes fluctuates widely from 102° 
to 106° F. In the cases characterised by such high temperature there is 
frequently found a general streptococcus or pneumococcus infection, usu- 
ally the former. The pulse is weak, rapid, and compressible. The periph- 
eral circulation is poor, the extremities are often cold, there is extreme 
muscular prostration, and both vomiting and diarrhcea are frequent. 
There may be excitement, restlessness, and active delirium, or dulness, 
apathy, and stupor. Nephritis is very frequent and is often severe; the 
urine contains a large amount of albumin and casts of all varieties, but 
rarely blood. In a large proportion of the children under three years 
old broncho-pneumonia develops. Severe symptoms continue for from 
two days to a week; the patient may die from the sudden invasion of the 
larynx, or there may be suppression of urine and uremic convulsions ; 
but more frequently the cause of death is asthenia or broncho-pneu- 
monia. Death usually occurs while the local disease is at* its height. 
Occasionally it comes later from heart failure, after the signs of local 
improvement have begun. 

Those who manage to escape the dangers of the acute period have 
still others to encounter. Among the latter may be mentioned: ex- 
tensive sloughing in the throat or of the cellular tissue of the neck, 
which may be followed by severe or even fatal hemorrhage, diffuse sup- 
puration of the same region, late nephritis, pneumonia, or pleurisy, and 
finally paralysis of the heart or respiration. 

Complications and Sequele.—Most of the complications of diph- 
theria have already~ been mentioned either under the head of Lesions or 
Symptoms. It only remains to consider their clinical association. 

Otitis occurs particularly in the rhino-pharyngeal cases, and is some- 
times due to the diphtheria bacillus alone, but more often to mixed in- 
fection. The type of inflammation is often a severe one, and it may be 
accompanied by ‘necrotic changes in the drum membrane which resem- 
ble those of scarlet fever. 

Broncho-pneumonia is the most frequent complication in young chil- 
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dren. It occurs especially in laryngeal cases, and in those of a septic 
type whether the larynx is involved or not. Other pulmonary compli- 
cations are infrequent. Pleurisy with a serous effusion may occur in 
connection with severe nephritis, and empyema in septic cases. Emphy- 
sema is a complication of laryngeal diphtheria; it is nearly always vesic- 
ular, sometimes interstitial, and may become general, extending into 
the cellular tissue of the neck and afterward that of the entire body. 
Pericarditis, endocarditis, and meningitis are all very rare and are seen 
chiefly in septic cases of the most severe type. Myocarditis is much 
more frequent, and is present to a greater or less degree in nearly all 
severe cases, although in but a small proportion of these does it give 
rise to distinct symptoms. It is closely connected pathologically with 
degeneration of the cardiac nerves, and it may be a cause of sudden 
death at any time during the acute period of the disease or during con- 
valescence. 

Thrombosis and embolism are among the less frequent complica- 
tions. If cerebral, they may cause hemiplegia, aphasia, and sometimes 
convulsions; if peripheral, they usually affect one of the lower extrem- 
ities, where they may cause sudden pain, numbness, and coldness of the 
limb, followed by partial paralysis, oedema, and sometimes even by gan- 
grene. Thrombosis of the pulmonary artery or of the heart may be a 
cause of sudden death, the symptoms being dyspnoea and precordial dis- 
tress, with pallor or cyanosis. Both thrombosis and embolism are asso- 
ciated with a very feeble action of the heart, and generally they are pre- 
ceded by degenerative changes in its muscular walls. . 

Hemorrhages are usually nasal, and while in most cases they are not 
serious, they may necessitate plugging of the posterior nares. Bleeding 
from any other mucous membrane may occur, but it is rare except from 
the mouth. Subcutaneous hemorrhages are infrequent, and are evi- 
dence of a very high degree of diphtheritic toxemia. They usually 
occur as small petechial spots, but are sometimes extensive. They may 
be seen upon almost any part of the body, most frequently upon the 
abdomen and lower extremities; but the most extensive extravasation 
I have ever seen was in the neck, reaching from the clavicle almost 
to the ear and covering nearly one lateral half of the neck. 

Albumin is present in the urine of almost every case of moderate 
severity, usually depending upon acute degeneration of the kidneys. 
Acute nephritis is most frequently seen in septic cases. It then usually 
develops at the height of the local disease, but may come during con- 
valescence. Albumin and casts are found in the urine, but rarely is 
there dropsy or signs of uremia. Less frequently a more severe form 
of inflammation occurs, with dropsy, scanty urine, or even suppression, 
vomiting, and all the usual symptoms of acute uremia. This complica- 
tion may be a cause of death. 
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Functional disturbances of the stomach are present in most of the 
severe cases, but lesions of the mucous membrane are rare. While diar- 
rhoea is often seen without intestinal lesions, the latter are of frequent 
occurrence. The most characteristic form of inflammation is a follicu- 
lar ileo-colitis, which, however, seldom goes on to ulceration. It is ex- 
tremely rare that the membranous form is seen, and then it is almost 
always associated with the presence of other bacteria, not with diph- 
theria bacilli. 

Diphtheria is usually followed by a severe and often persistent ane- 
mia which may continue for weeks. Pneumonia, nephritis, and cardiac 
disease may first show themselves during convalescence, and so be ranked 
as sequelae. The most important sequel of diphtheria, however, is post- 
diphtheritic paralysis, already discussed in the chapter on Multiple 
Neuritis. 

Diagnosis.—The diagnosis of diphtheria rests upon two kinds of evi- 
dence—clinical and bacteriological. In mild cases and in the early stage 
only bacteriological evidence can be relied upon. However, the clinical 
manifestations of the disease are important and should not be ignored. 
It is in most cases possible to say from clinical symptoms that a case 
is one of diphtheria; but it is never possible to say from symptoms alone 
that a case is not diphtheria. Cultures, therefore, are of the greatest 
assistance, and should if possible be made in every case. They are neces- 
sary in the mild cases in order that a correct diagnosis may be made and 
proper quarantine regulations enforced; otherwise a case might be dis- 
missed as simple tonsillitis and no precautions taken. 

The mere presence of diphtheria bacilli in the throat does not prove 
that a person has dinhtheria any more than the presence of the pneumo- 
coccus in his saliva proves that he has pneumonia; but where diphtheria 
bacilli are associated with clinical evidences of inflammation of the 
throat or nose the diagnosis may be regarded as established. Again, 
the case may be one of diphtheria and the bacilli not found at the 
first examination, although found subsequently. In using antitoxin 
one must, in perhaps the majority of cases, be guided by clinical 
symptoms alone, not waiting for the result of the bacteriological exami- 
nation. It is therefore important that both methods of diagnosis should 
be employed. 

1. The Clinical Diagnosis——Not much importance can be attached to 
the mode of onset; for diphtheria may begin in many different ways. 
The presence of a nasal discharge, especially if abundant, ichorous 
and tinged with blood, the early development of the symptoms of croup, 
the rapid enlargement of the cervical lymph glands, and the early appear- 
ance of albumin in the urine—all point strongly to diphtheria. Later 
symptoms which are especially diagnostic are marked anemia, pro- 
gressive asthenia, intense toxemia often with a low temperature, very 
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feeble pulse which is sometimes slow, sometimes rapid, sudden attacks 
of syncope, nasal hemorrhages, nasal regurgitation from paralysis of 
the soft palate, contagion, and, finally, the development of paralysis of 
the muscles of the throat, eye, or extremities, with paralysis of the heart 
or respiration. “ 

The membrane of diphtheria generally appears first upon the tonsils, 
usually as a gray film which gradually becomes more dense and white, 
and often has the look of being plastered on. The colour of older mem- 
brane is gray, greenish-yellow, brown, sometimes black. Beginning as 
a small patch, it soon covers the tonsils. It frequently affects one tonsil 
twenty-four or thirty-six. hours before the other, and occasionally it is 
confined to one side. In exceptional cases it begins in the crypts of the 
tonsil and appears as isolated dots, which may coalesce to form a con- 
tinuous patch like that already described, or it may remain isolated like 
the exudate of an ordinary follicular tonsillitis. More important is 
the fact that the membrane spreads from the original seat, and also the 
manner of its spreading. If it extends beyond the tonsils to the walls of 
the pharynx, the faucial pillars, and the uvula, it is almost surely diph- 
theria. The same is true of doubtful patches on the tonsils or fauces 
followed by symptoms of croup. The rapidity of the spreading varies 
much in the different cases, depending upon the intensity of the infec- 
tion; but the gradual extension, as shown by observations made at in- 
tervals of six or eight hours, usually settles the diagnosis in the primary 
cases. However, if the throat symptoms complicate measles or scarlet 
fever the above rules do not apply. Most of the membranous inflam- 
mations of the throat seen in these diseases are not due to diphtheria. 
This is particularly true of those which occur at the height of the primary 
disease. Those which develop at a later period are often due to diph- 
theria. 

In pure diphtheria there is a notable absence of cedema of the fau- 
cial pillars and uvula, so common in throat inflammations due to cocci. 
In fact, whenever there are seen in the throat evidences of a very high 
degree of inflammation, it usually points either to mixed infection or to 
false diphtheria. 

Primary membranous inflammation of the larynx may always be 
safely regarded as diphtheria; but if there is no visible membrane, the 
diagnosis is rendered positive only by a bacteriological examination. 
This may be true of many nasal cases where the only symptoms are a 
discharge of the character previously described. Such cases may con- 
tinue for weeks with no symptoms other than the discharge, especially 
in infants. 

The most characteristic clinical differences between diphtheria and 
other inflammations accompanied by an exudation upon the throat or in 
the nose—i. e., pseudo-diphtheria—are shown in the following table: 
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1. Often a history of exposure, or preva- 
lence of an epidemic. 

2. Onset often gradual, with low tem- 
perature and slight constitutional symp- 
toms, 

3. Previous attacks rare. 

4, Often begins in the larynx. 

5. If pharyngeal, shows a strong tend- 
ency to extend to the larynx. 

6. Primary cases frequently severe. 


7. When it complicates measles or scar- 
let fever it often develops late— after 
the primary fever has subsided. 

8. Occasionally limited to the nose 
(croupous rhinitis). 

9. Albuminuria the rule, except in the 
mildest cases. 


10. Nasal regurgitation from paralysis 
of the palate in the second week or later. 

11. Toxic symptoms common; asthenia, 
great anemia after the fourth or fifth 
day ; later, sudden heart paralysis, respira- 
tory paralysis, or post-diphtheritic paraly- 
sis of throat, eyes, or extremities. 

12. Usually less evidence of inflamma- 
tion of mucous membrane and in sur- 
rounding parts. ; 

13. A membrane on the tonsils with 
patches on the uvula or elsewhere in the 
pharynx is usually diphtheria; doubtful 
patches on the tonsils followed by croup 
almost invariably diphtheria. 
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PSEUDO-DIPHTHERIA. 
1. Usually none. 


2. Onset usually abrupt, with high tem- 
perature and quite marked constitutional 
symptoms. 

3. Often a history of repeated attacks. 

4, Seldom if ever does so when primary. 

5. This tendency is much less marked. 


6. Rarely severe unless secondary, par- 
ticularly to measles or scarlet fever. 

7. Usually occurs at the height of the 
primary disease, 


8. Doubtful if ever so. 


9, Rarely seen in primary cases, and 
sometimes not in the secondary form, 
even though the symptoms are severe. 

10. Never seen. 


11. Septic symptoms frequent, espe- 
cially when secondary, but the peculiar 
toxic symptoms are never seen. 


12. Often evidence of intense inflamma- 
tion, 


13. It is never possible to say by the 
appearance of the membrane alone that 
the case is not true diphtheria, 


It is seldom difficult to distinguish diphtheria from any other dis- 


ease ; but the exudation upon the pharynx or tonsils may be confounded 
with thrush or herpes. The appearance of the tonsils on the second 
or third day after tonsillotomy has been performed, may easily be mis- 
taken for diphtheria by one who is unfamiliar with the appearance of 
the wound. 

Diphtheria of the mouth may be mistaken for herpetic or ulcerative 
stomatitis; but, as a rule, it is seen only in the worst cases of pharyngeal 
diphtheria. Diphtheria of the mouth alone is so rare that it may be 
ignored. 

It is sometimes difficult to distinguish cases of scarlet fever in which 
the throat symptoms are severe and appear early, from cases of primary 
diphtheria. In many of these cases the eruption appears late, and is 
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1 and 2, colonies of diphtheria bacilli under a low and a hi 


acteristic diphtheria bacilli x 1,000; 
bacilli; 6, pseudo-diphtheria bacilli ; 
tococci from a smear directly from the 


gh power; 38, 4; 5, char- 


5, Showing the short even-stained diphtheria 
7, streptococci from a serum culture ; 8, strep- 


throat. 


(After Park.) 
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not characteristic. Much importance is to be attached, as pointing 
toward scarlet fever, to a prevailing epidemic, a history of exposure, a 
sudden onset with severe symptoms, vomiting, prostration, very high 
temperature, and to a very active inflammation in the pharynx. In all 
cases with a sudden onset, in which from the throat symptoms one is 
inclined to make a diagnosis of diphtheria, the possibility of scarlet 
fever should not be forgotten; and one should never omit to examine 
the patient thoroughly for an eruption. The diagnosis of primary diph- 
theria of the larynx has already been considered (page 495). 

2. The Bacteriological Diagnosis.—The technique—In many cases 
an immediate diagnosis may be reached by the examination of a cover- 
glass smear from the throat. This method, although often valuable, is 
not adapted for general use, as bacilli directly from the throat are much 
less typical than those from cultures, and the chances of contamination 
are much increased. Furthermore, the mouth often contains bacilli which 
somewhat resemble the diphtheria bacillus. 

In taking a culture from the throat, the tongue should be depressed 
and the tonsils, pharynx, or other seat of visible membrane rubbed firmly 
with a swab, which is then rubbed over the surface of the culture-medium 
in the tube or on the plate. In laryngeal cases the culture should be 
taken from the posterior wall of the pharynx, and in nasal cases from 
the nostril. The tube or plate is then placed in an incubator for twelve 
or fourteen hours * and kept at a temperature of about 100° F. (37° C.), 
at the end of which time the colonies (Plate XIX, 1 and 2) may be 
examined. Examination, in the great majority of cases, shows either a 
great number of diphtheria bacilli (Plate XIX, 3, 4, and 5) and a 
few cocci, or only cocci in pairs or short chains (7 and 8) ; exception- 
ally, the cocci and bacilli may be present in nearly equal numbers. 
A definite opinion should not be given without examining several 
colonies. 

The reliance to be placed upon bacteriological diagnosis.—The diph- 
theria bacillus will almost invariably be found: (1) if there is visible 
membrane in the pharynx; (2) if the culture is made during the period 
in which the membrane is forming; (3) if no antiseptics have been 
applied shortly before using the swab; (4) if the culture has been made 
with sufficient care to avoid contamination. 

The diphtheria bacillus sometimes disappears early; hence cultures 
made while the membrane is loosening may be negative. If the mem- 


*In the laboratory of the Babies’ Hospital we have found that the rapid method 
of staining cultures at the end of five or six hours can usually be depended upon, but 
that it is not always reliable where the result is negative. In every case it is wise for 
control to make an examination of individual colonies at the expiration of the usual 
time. However, the rapid method is of great advantage, as the saving of time is of so 
much importance in the administration of antitoxin. 
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brane has disappeared, or if none has beeh present, it 1s not infrequently 
necessary to go into the tonsillar crypts with a probe or spoon to discover 
bacilli. It is therefore important in all cases to consider the duration 
of the disease before drawing a conclusion from a negative culture. If 
the case is one of laryngeal disease without pharyngeal exudation, an 
early culture is negative in nearly half the cases; although a little later 
bacilli may be coughed up and found in the pharynx in abundance. A 
single negative culture should never be taken as conclusive. 

For diagnostic purposes, all bacilli present in suspicious throats, hav- 
ing the morphological and cultural characteristics of diphtheria bacilli, 
are to be regarded as virulent. 

Non-virulent bacilli resembling the diphtheria bacillus.—There may 
be found in throats a form which corresponds in every other character- 
istic with the diphtheria bacillus, but which lacks virulence as shown by 
animal tests. Also, another form, which, though in many particulars 
resembling the diphtheria bacillus, differs from it in being shorter, 
plumper, and more uniform in size, and in producing an alkali in broth 
cultures; to this the term pseudo-diphtheria bacillus * (Plate XIX, 6) 
has been given. It is more frequently seen than the form just described 
and like it is non-virulent. Both these forms are rare in throats where a 
suspicion of diphtheria exists. 

The presence of virulent bacilli in the throats of healthy persons.— 
That virulent bacilli may be harboured for an indefinite period in the 
throat or nose of a healthy person is proved by many observations. In 
Escherich’s well-known case, the throat of an apparently healthy nurse, 
under whose care a number of cases of diphtheria had developed, was 
found to contain numerous virulent bacilli which remained for weeks. 
In a case observed by Park, virulent bacilli were found for months in the 
nose of an apparently healthy infant, and this child communicated diph- 
theria, it was believed, to two other members of the family, without itself 
ever suffering from the disease. 'These cases are to be regarded as very 
exceptional. However, the presence of bacilli in the nose or throat of a 
child who has recently been exposed to diphtheria is very common. The 
New York Health Department made observations upon forty-eight chil- 
dren in fourteen families in which one or more cases of diphtheria had 
occurred, and where no attempt at isolation had been made. In one 
half these cases bacilli were found, and animal tests showed them to be 
virulent in every one of six cases tested, although four of the children 
did not develop diphtheria. Of the entire number, forty per cent subse- 
quently developed diphtheria. My own experience in two institutions 
where diphtheria has been endemic, fully confirms the observation that 


* An unfortunate term, as this bacillus has nothing to do with the form of angina 
classed as pseudo-diphtheria, which is generally due to the streptococcus. 
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‘bacilli of all degrees of virulence are very frequently found in the noses 
or throats of such exposed children, although a large proportion of them 
never develop the disease. Outside of institutions and infected tene- 
ment houses, however, such a condition is extremely rare. 

Summary.—1. The discovery in the throat of a case of suspected 
diphtheria, of bacilli having the appearance of the Klebs-Loeffler bacillus, 
may be regarded as conclusive evidence of diphtheria. 

2. Cultures may yield negative results late in pharyngeal cases, and 
often do early in laryngeal cases; but in no instance is a single negative 
culture to be regarded as conclusive. 

3. Both the appearance of the throat and the stage of the disease 
should be considered in connection with the bacteriological report. 

4. Virulent bacilli are frequently found in the noses or throats of 
children exposed to diphtheria, apart from all throat lesions. Such a 
finding is not in itself evidence that these persons have diphtheria, but, 
inasmuch as they may infect others and as a considerable proportion 
of them subsequently develop diphtheria themselves, they should be 
regarded with suspicion and if possible kept under observation. 

5. Non-virulent bacilli are occasionally, and virulent bacilli are very 
rarely, found in the throats of healthy persons when there is no history 
of exposure to diphtheria. 

6. The presence of diphtheria bacilli, associated with marked evi- 
dences of catarrhal inflammation of the mucous membrane, is evidence 
of diphtheritic infection. 

Prognosis.— Many possibilities exist, and even the mildest case must 
be regarded as serious and carefully watched, since we can never know 
when unfavourable symptoms may develop. 

The factors to be considered in the prognosis of any given ease are: 
the age and previous condition of the patient; the extent of the mem- 
brane and the rapidity with which it is spreading; the degree of diph- 
theritic toxemia as shown by the condition of the pulse and the nervous 
symptoms; whether or not the membrane has invaded the larynx; and 
the presence or absence of complications, especially nephritis and bron- 
cho-pneumonia; but of more importance than any or all these things is 
whether antitoxin is used and when it is administered. 

The following figures are from the Report of the Health Depart- 
ment of Chicago of cases treated from October 5, 1895, to February 28, 
13899: 
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In all these cases the diagnosis of diphtheria was confirmed by 
cultures. 

Diphtheria mortality is highest during the first two years of life, 
from its strong tendency to invade the larynx and lower air passages, 
and from the frequency with which broncho-pneumonia occurs as a com- 
plication, Those whose experience with this disease does not antedate 
the introduction of antitoxin can scarcely appreciate the results previ- 
ously obtained. Of eighty-five consecutive cases under twenty-six 
months of age observed in the New York Infant Asylum, in a period 
extending over two years, the mortality was 68 per cent; in over two 
thirds of the fatal cases the disease involved the larynx. In diphtheria 
hospitals, where most of the mild cases included in the above statistics 
would probably not have been admitted, the mortality in children under 
two years formerly varied from 60 to 80 per cent; in private practice it 
ranged for this age from 30 to 60 per cent. 

It can not be too often emphasised that the danger from diphtheria 
is not over when the throat has cleared. The most frequent causes of 
death after this time are broncho-pneumonia and cardiac or pneumo- 
gastric paralysis. 

Prophylaxis.—In no infectious disease, smallpox alone excepted, can 
so much be accomplished in the way of prevention as in diphtheria. 

Public funerals of children dying from diphtheria should imvariably 
be prohibited. Schools should be closed whenever the disease is epi- 
demic. Children from familes where diphtheria exists should not be 
allowed to attend school, nor mingle in any way with other children, 
for the reasons that they may, while healthy, be the carriers of the dis- 
ease; and, what is even more important, that they may be themselves 
suffering from diphtheria in an early stage or in a mild form. 

In every large city, hospitals for diphtheria patients should be estab- 
lished, not only for the poor, but with private rooms for cases develop- 
ing in hotels or other places where isolation is impossible. Every city 
should be provided with a steam disinfecting plant, where carpets, 
blankets, bedding, ete., can be sent from the sick-room for disinfection. | 

Quarantine.—Not only every undoubted case of diphtheria, but every 
suspected case, should be immediately isolated. Quarantine for the lat- 
ter should continue until the diagnosis is settled either by a bacterio- 
logical examination or by the course of the disease. Positive and sus- 
pected cases should not be isolated together. The quarantine in every 
instance must be complete. If possible, cultures should be taken from 
the throats of all exposed children. Those containing diphtheria bacilli 
should be quarantined like cases of diphtheria, for they may be equally 
dangerous; they should use gargles and sprays, and the nose and throat 
should be closely watched. 

Bacteriology has furnished some very definite data from which the 
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necessary duration of the period of quarantine may be determined. In 
this the physician is to be guided by the time that the bacilli remain in 
the throat, for the patient is to be considered as dangerous while they 
persist. This point was investigated by the New York Health Depart- 
ment in 605 cases: In 304 of these the bacilli had disappeared by the 
third day after the membrane was gone; and in 301 they persisted for a 
longer time—in 176, for seven days; in 64, for twelve days; in 36, for 
fifteen days; in 12, for twenty-one days; in 4, for twenty-eight days; in 
4, for thirty-five days; and in 2, for sixty-three days. Many of the cases 
in which the bacilli have persisted for an unusual time have been those 
of nasal diphtheria; in some of these it is doubtless owing to the fact 
that the nasal sinuses, especially the antrum, have been invaded. While 
it is unquestionably true that in a certain number of cases these persist- 
ent bacilli are non-virulent, the opposite has been frequently shown. Of 
15 cases in which the virulence was tested, virulent bacilli were found in 
9 at periods varying from eight to twenty-five days after the membrane 
was gone. Tobiesen found that of 46 patients leaving the hospital un- 
der ordinary rules, virulent bacilli were present in 24 at the time of 
their discharge. If no culture tests can be made, quarantine should be 
continued in mild cases for ten days, and in severe cases for three weeks, 
after the membrane has disappeared. The danger after this period in 
either instance is very slight; for even where virulent bacilli are found 
long after the membrane has disappeared, their number is usually small. 
The rules above given should be followed with children returning to 
school or mingling with other children, and adults who are thrown into 
close contact with children. 

Treatment of suspected cases—During an epidemic of diphtheria, es- 
pecially in an institution, every sore throat and nasal discharge should 
be looked upon with suspicion, and isolated pending the result of a bac- 
teriological examination, even though no membrane is present. All 
such patients should be separated from the other inmates of the home or 
institution, and while waiting for the results of the bacteriological ex- 
amination or for positive symptoms, antiseptic gargles or sprays should 
be used. If there are patches on the tonsils or any other visible mem- 
brane, the case should be treated as true diphtheria, in order that no 
time may be lost. If the bacteriological examination shows the disease 
not to be true diphtheria, the patient may be released from quarantine 
in two or three days, provided the throat symptoms disappear. It is, 
of course, important that the conditions laid down with reference to bac- 
teriological diagnosis shall have been fulfilled. Should symptoms con- 
tinue, however, a second culture should be taken. 

Immunisation of persons exposed.—When a case of diphtheria occurs 
in a family or an institution, every child that has been exposed should 


receive an immunising dose of antitoxin. This rule is not followed in 
67 
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practice as regularly as it ought to be. There is no doubt that for a 
limited time—from three to four weeks—the serum confers almost com- 
plete protection. 

One need not hesitate to immunise persons of any age and-in almost 
every condition, even newly born infants and pregnant women. 

The dose for immunisation is from 100 to 1,000 units, the former 
being that required for an infant under one month, and the latter for a 
child of twelve or fourteen years; for one from two to ten years the 
usual dose is 700 units. If the exposure is continuous, as in an institu- 
tion, the dose should be repeated every three or four weeks. A nurse 
in charge of a diphtheria case should receive 1,000 units. 

Diphtheria so often complicates scarlet fever and measles, particu- 
larly in institutions and in hospitals for contagious diseases, that special 
consideration should be given to such patients. It is practically impos- 
sible by cultures to separate with absolute certainty all cases in which 
diphtheritic infection is present, from others; the only safe rule is to 
immunise every child admitted to a scarlet-fever or measles hospital, 
and in institution epidemics of either of these diseases to immunise 
every child attacked. This rule has been followed for some years at the 
New York Foundling Hospital with the most striking benefit. 

Nurses and physicians.—As diphtheria is contracted, not from the 
breath of the patient or the air of the room, but by receiving the bacilli 
into the mouth or air passages, all possible means should be taken to de- 
stroy the bacilli discharged, and to secure absolute cleanliness in every- 
thing about the sick-room. Nurses should never be allowed to eat or 
sleep in the sick-room, and an antiseptic gargle should be used four or 
five times a day. The hands should be kept clean, and only such dresses 
worn as can be readily washed and disinfected. It is the nurse who is 
most likely to contract the disease, on account of the continued exposure. 

The physician should take the same precautions as in scarlet fever. 
A pocket tongue-depressor should not be used for the examination of the 
throat, but a spoon which is kept in a solution of carbolic acid, 1 to 40. 

The sick-room.—The carpets, hangings, upholstered furniture, every- 
thing in fact not necessary for the patient’s welfare, should be removed, 
especially books, toys, cushions, ete. The room should be a large one, if 
possible with an open fireplace, well ventilated, and fresh air should be 
allowed in abundance. The floor should be washed once a day with a 
solution of bichloride, 1 to 2,000, and dusted often with cloths moistened 
in the same solution. All handkerchiefs, bed-linen, and clothing re- 
moved from the patient should be treated as in a case of scarlet fever. 
Pieces of membrane and other matters discharged from the patient 
should be put into a solution of carbolic acid, 1 to 20, or of bichloride, 1 
to 1,000. Old muslin or absorbent cotton should be used to cleanse the 
nose and mouth of the patient and burned immediately. All vessels for 
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the reception of expectoration or other discharges should contain bichlo- 
ride, 1 to 2,000. The bed-linen should be very frequently changed, and 
everything kept scrupulously clean. In the room should be a large 
bowl of carbolic acid, 1 to 40, or some similar solution for cleansing the 
hands, and a tray of the carbolic solution for spoons, syringes, or other 
things used in the treatment of the patient. All spoons, cups, or other 
dishes used by the patient should be carefully sterilised by boiling. No 
milk or other food should be allowed to stand about the room. There is 
no objection to the hanging of sheets moistened in carbolic, bichloride, ° 
or other disinfectant solutions before the door, but neither this nor 
hanging them about in the sick-room is to be regarded as having any 
value in disinfecting the air of the room. They create a false sense of 
security, and often lead to the neglect of thorough cleanliness. 

Disinfection of apartments after an attack should be done as after 
searlet fever. 

Treatment.—General measures.—It is important in every case that 
there should be plenty of fresh air in the room throughout the attack. 
Where it is possible, it is desirable to have two rooms for the patient, so 
that he can be changed from one to the other every day, giving time for 
thorough cleanliness and airing. Hospital patients should never have 
less than 1,000 cubic feet of air space, and if possible 1,200 should be 
allowed. Even in mild cases the patient should be kept in bed through- 
out the entire attack, and in severe cases this should be continued for 
some time during convalescence. 

Nursing infants may be fed on breast milk obtained by a breast 
pump, but should not be put to the mother’s breast. The feeding of 
older children should be managed very much as in other cases of severe 
illness. Milk is the main reliance; it should usually be diluted, and 
for younger infants partially peptonised. The greatest difficulty in feed- 
ing is seen in the latter part of the disease, when the patients are septic 
and have a strong aversion to food, when vomiting is easily excited and 
when swallowing is difficult on account of the swelling and pain. It 
is then that gavage (page 64) is most valuable. This is much more 
successful with children under three years old than is rectal feeding. 
In older children the tube may be passed through the nose. 

Stimulants.—These should be begun as soon as the depressing effects 
of the poison of diphtheria are shown upon the pulse and general con- 
dition of the patient. In most cases, therefore, they are not needed 
until the third or fourth day; in a few they may be required from the 
outset, and in some they may not be required at all. The indications 
for alcoholic stimulants are marked prostration, a feeble pulse, and a 
weak first sound of the heart. In regard to the quantity, half an ounce 
of whisky or brandy in twenty-four hours is enough to begin with, for a 
child four years old. This should be diluted with at least eight parts of 
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water. In very severe cases two or three times as much may be given; 
but more than this, except for a short period, is seldom wise. ‘The ex- 
cessive doses often used surely endanger the kidneys. The method of 
administration should be the same as in other severe acute diseases 
(page 51). Other heart stimulants than alcohol, though inferior to it, 
are of value. Probably the most useful one is strychnine, which should 
be given as in pneumonia. Camphor and carbonate of ammonia are val- 
uable for rapid effect in syncopal attacks, and digitalis in other cases 
where the pulse is weak and arterial tension low, but it is not wise to 
give it in large doses. In cases of threatened heart paralysis occurring 
late in the disease or during convalescence, morphine and strychnine 
may be used hypodermically. Full doses must be given and repeated 
every two to four hours, so that the child may be kept under their in- 
fluence. 

Except for stimulation or the control of special symptoms such as 
vomiting or diarrhoea, all internal medication should be omitted; for 
there is yet wanting proof that drugs influence the course or the result 
of the disease. 

Local treatment.—Since the introduction of antitoxin, opinion has 
undergone a decided change with reference to local treatment. While 
it should not be entirely abandoned, still it is of secondary importance; 
and under conditions where it can be carried out only with great diffi- 
culty and the use of force it is often wise not to attempt 1t systematically. 

The purpose of local treatment, it is now generally agreed, should be 
cleanliness, and not the destruction of bacilh. Cleanliness of the nose, 
mouth, and pharynx is important, inasmuch as one of the chief dangers 
of the disease is the aspiration of bacteria contained in the abundant 
secretions of these parts, into the larynx and bronchi. Our aim should 
therefore be to keep the parts as clean as possible without too severely 
taxing the strength of the child. 

For cleansing the nose and pharynx only syringing can be depended 
upon. Nasal syringing is indicated when there is much nasal discharge, 
whether membrane is visible in the anterior nares or not. In septic 
cases with a profuse fetid discharge it may be necessary to syringe the 
nose, no matter how strongly the child resists. Whether it shall be 
done, will depend upon the condition of the patient’s strength and his 
pulse. The purpose in syringing is not so much to clear the nose, from 
which absorption is slow and imperfect, as to flush the rhino-pharynx, 
from which absorption is always very active. Only bland solutions 
should be employed, such as a common-salt solution, one per cent, or 
a boric-acid solution, one to four per cent strength. For some cases, the 
piston syringe and the method described on page 59 may be used; but for 
most cases a fountain syringe possesses manifest advantages, and it is 
rather more convenient for hospital purposes. Irrigation of the pharynx 
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is best done with the fountain syringe, and is of especial value where 
there is much swelling or abundant discharge. All solutions should be 
used as warm as can he borne, and in sufficient quantity to irrigate the 
parts thoroughly, a few such irrigations being much better than a great 
many partial ones. By a skilful nurse syringing can in most cases be 
done with comparatively little disturbance to the child. 

Slight nasal hemorrhages may necessitate less frequent syringing, 
and a free hemorrhage may require it to be discontinued. Astringent 
solutions of alum, supra-renal extract, lemon juice, ete., are often bene- 
ficial in such cases, but they must be used carefully. In children who 
are old enough gargles should be used. A solution of boric acid, lister- 
ine, or Dobell’s or Seiler’s solution much diluted, may be employed. 

In cases with a moderate nasal discharge it is usually sufficient to 
syringe three or four times a day; but in severe septic cases, with very 
abundant discharge, syringing should be repeated as often as every two 
hours during the day and every four hours at night. 

External applications to the throat have practicaly no effect upon 
the disease, but are often useful to relieve pain and tension in the 
swollen lymph-glands. Poultices should never be employed. As a con- 
tinuous application, only cold is to be advised, generally by means of an 
ice bag well protected to prevent wetting the clothing. 

The treatment of pneumogastric and other forms of post diphtheritic 
paralysis has been considered in the chapter on Multiple Neuritis. 

The Serum Treatment.—This has been the outcome of a long series 
of experiments in which many men have had a share; but it is to Behr- 
ing pre-eminently that the credit belongs for the development of the 
principles of serum-therapy. 

Regarding the nature of the antitoxin and its mode of action much 
is as yet unknown. It is produced by the cells of the body under the 
stimulus of the diphtheria toxin. It is intimately combined with the 
globulin of the blood, and is itself possibly a globulin. The action of 
the antitoxin is two-fold: it directly neutralises the toxin produced by 
the diphtheria bacillus which is present in the blood; it also has some 
effect upon the bacilli themselves the nature of which is not understood, 
but it induces a condition in the blood which inhibits the growth of the 
bacilli, and thus arrests the membranous inflammation which the bacilli 
excite. 

Properly prepared, it will keep without deterioration for from three 
to six months; but after one year it loses somewhat its antitoxic prop- 
erties. It should be kept in a cool, dark place, and after a bottle has 
been opened it should be used within a few days. Antitoxin is now 
prepared in a dry form, which is to be preferred only when it must 
be kept for a very long time. 

The strength of the serum is measured in antitoxin units, the unit 
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being an arbitrary one, viz., the amount of antitoxin which will protect 
a guinea-pig weighing 250 to 300 grams against one hundred times the 
fatal dose of diphtheria toxin. The improvements in the production of 
the serum have thus far consisted in increasing its strength. Behring’s 
serum first used contained but one unit in each cubic centimetre. At 
present there can be obtained from most manufacturers a serum con- 
taining 500 antitoxin units in each cubic centimetre. This concentration 
is of immense advantage and has to a large degree done away with the 
unpleasant symptoms, such as pain, localised cedema, etc., which were 
formerly so frequent. 

Method of administration and dosage.—In selecting an antitoxin 
syringe one should be chosen which holds at least 5 ¢. ¢., which can read- 
ily be disinfected by boiling and whose needles are not too large. The 
smallest needle through which the serum will flow is the best. Before 
making the injection, the skin should be thoroughly cleansed with alco- 
hol; the needle should invariably be boiled and the whole syringe either 
boiled or rinsed with alcohol. Care should be taken to see that all air 
is expelled from the syringe. The seat of injection is not a matter of 
great importance; my own preference is for the cellular tissue of the 
abdomen. After the injection is made the puncture should be covered 
by adhesive plaster. 

The dose of antitoxin required in a given case is always somewhat 
problematical. It is desirable to give enough to neutralise the diph- 
theria toxin present in the blood, and that is always an unknown quan- 
tity, depending upon the stage of the disease, the severity of the attack, 
the extent of the membrane, and to some degree upon the age of the 
patient. Convinced now of the essential harmlessness of the serum, the 
tendency everywhere has been to use larger and larger doses, a practice 
which has been fully justified by the results obtained. For a child over 
two years old an initial dose for a severe attack, including all laryngeal 
cases, should not be less than 7,000 or 8,000 units; repeated in from six 
to eight hours, provided no improvement is seen. Children under two 
years should receive from 5,000 to 6,000 units. Cases of exceptional 
severity, in older children, should receive from 10,000 to 15,000 units, 
to be repeated in from six to eight hours if the progress of the disease 
is unfavourable. Mild cases should receive from 3,000 to 5,000 units as 
an initial dose, a second being rarely required. 

In cases receiving antitoxin late, even though the symptoms may 
not seem particularly severe, the dose should be increased in proportion 
to the length of the illness—i. e., if three days ill, three times the ordi- 
nary dose should be given. 

Only serum from a trustworthy manufacturer should ever be used. 
The sera chiefly used in this country are those of the New York Health 
Department, Mulford & Company, and Parke, Davis & Co., all of which, 
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I believe, are reliable. The most concentrated serum which can be ob- 
tained should be selected. 

All experience shows that the results are greatly modified by the 
time of its administration. The serum can not undo the serious damage 
already done to the cells of the body, and this at the time of injection 
may be so great that death will result. In very mild cases, with older 
children, one may wait for the result of a bacteriological examination, 
but never in a severe case and never in a young child. In the group of 
severe cases should be placed every one which at the first visit shows a 
pharyngeal exudate covering more than the tonsils, also all cases with 
symptoms of laryngeal invasion, and all with an exudate on the pharynx 
and a profuse nasal discharge. If in a doubtful case twelve hours’ obser- 
vation shows that the membrane has spread from its original seat, no 
further delay is admissible. Experiments have shown that after a fatal 
dose of diphtheria toxin, an animal can usually be rescued if the anti- 
toxin is administered within forty-eight hours, but rarely after that 
time. In human diphtheria marked benefit usually follows injections 
made as late as the third day; but after this time the value of the serum 
diminishes very rapidly, and although striking examples of benefit are 
sometimes seen after later injections, they can not be depended upon. 
On the other hand, in very severe or in malignant cases irreparable harm 
may be done during the first twenty-four hours of the attack. 

The effect upon the diphtheritic membrane is usually noticeable within 
twenty-four and often in twelve hours; it first stops spreading, and soon 
begins to soften and loosen. The swelling of the mucous membrane 
subsides and the local disease abates, very much as when the disease 
runs its usual course. The striking thing after the use of antitoxin is 
the rapidity with which these changes take place, and the abrupt tran- 
sition from an advancing to a retrograde process. The subsidence of 
the inflammatory conditions in the larynx and trachea is quite as marked 
as in the pharynx. The symptoms of stenosis, even when severe, often 
diminish in a few hours, making operation unnecessary in a very large 
number of cases where previously it seemed inevitable. The membrane 
loosens rapidly in the larynx and trachea, sometimes necessitating the 
frequent removal of the intubation tube, where operation has been per- 
formed. Improvement is also shown by the cessation of the nasal dis- 
charge, the re-establishment of nasal respiration, and the diminution in 
the swelling of the glands of the neck. 

The effect upon the constitutional symptoms is not less striking. In 
favourable cases there is seen, often in twelve hours, a fall in tempera- 
ture and improvement in the pulse and in the nervous symptoms. 

The limitations of antitoxin.—It is important that these should al- 
ways be kept in mind. The serum must be given early, for if given late 
it can not undo the mischief already done by the diphtheria toxin. 
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Cases of great severity often pass the period when recovery is possible, 
before the antitoxin is given. This period may in some cases be four 
days, in others it may be less than twenty-four hours. The tissues most 
susceptible to the diphtheria toxin are probably those of the nervous 
system, the heart, and the kidneys; and the consequences of its action 
may be seen in the production of nephritis, in heart failure at the height 
of the disease, or in later paralysis of the heart, respiration, or voluntary 
muscles, in spite of the fact that antitoxin is given at a period early 
enough to avert death from local disease in the larynx or bronchi. 
Again, antitoxin is of no value in cases of streptococcus septicaemia. 
The early arrest of the inflammation excited by the diphtheria bacillus 
is unfavourable to the spread of streptococcus infection, yet sometimes 
the latter gains such headway or is of such intensity as to involve al- 
most the entire body. Against the phlegmonous inflammation of the 
throat or the cellular tissue of the neck, broncho-pneumonia, and ne- 
phritis, antitoxin is powerless; and just in proportion to the severity of 
these inflammations are negative results seen. 

Eruptions and other unpleasant effects——Some transient cedema usu- 
ally follows the injection. In a few hours there may be seen a general 
erythema; this, however, is rare and usually of short duration. The 
most important eruptions are seen between the eighth and fourteenth 
days. They follow from ten to twenty per cent of the injections made, 
and appear to be quite independent of the amount of serum used. The 
exact cause is not known. The most common eruption is urticaria. This 
is often intense, very annoying, and may nearly cover the body. It 
may be accompanied by a shght rise of temperature; it usually lasts 
for two or three days, however, it is rarely severe for more than twenty- 
four hours. Various forms of erythema are occasionally met with. In 
two or three instances I have seen hemorrhagic eruptions, generally in 
the neighbourhood of the large joints, and always in children suffering 
from extreme malnutrition. In a few cases a moderate swelling of some 
of the joints has been observed, and very exceptionally a transient albu- 
minuria. One occasionally meets with patients who seem unusually 
susceptible to serum injections, and in whom even small immunising 
doses cause headache, muscular pains and general malaise so that they 
feel quite wretched for several days. All of the above symptoms except 
the urticaria are rare, and should not for an instant deter one from using 
antitoxin when indicated. 

Real and alleged dangers from antitoxin injections—In the few 
cases where sudden death has followed antitoxin injections, the evidence 
that antitoxin was the cause of death is not conclusive. In some of 
these patients the autopsy has revealed a status lymphaticus not before 
suspected. In this condition the shock of so slight a thing as a needle 
puncture might produce death, 
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That so very few alleged instances of serious harmful results have 
occurred among the great numbers of injections which have now been 
made, is sufficient to establish the fact that the serum itself is essentially 
harmless. 

The unfavourable effects upon the heart, the kidneys, and the blood, 
attributed to antitoxin, have not been proved. In a disease like diph- 
theria, where the heart and kidneys are often and seriously affected, 
and where cardiac and renal symptoms in many cases are suddenly mani- 
fested, it is impossible to say, even when such symptoms follow the in- 
jection of serum, that they are not due to the original disease. They 
were seen with great frequency before antitoxin was known. Observa- 
tions regarding the effect of the serum upon the blood were made by 
Billings, upon twenty-nine cases of diphtheria. He found the reduc- 
tion both in the hemoglobin and the red cells to be much less than the 
average found in cases of diphtheria of similar severity not treated by 
the serum. 

At the present time, no evidence has been adduced as to the danger 
or injurious effects of diphtheria antitoxin which should deter any one 
from its use. Those which have been reported are to be regarded in 
the light of accidents for which the antitoxin itself can not be held 
responsible. 

Results with antitoxin treatment.—Since 1895 the serum has been 
tested on so extensive a scale as the prevalence of diphtheria all over the 
world has made possible with results so uniformly good that it seems 
quite unnecessary any longer to cite statistics in proof of the value of 
this remedy. No tables of figures are so convincing to an individual 
as personal experience, and by this argument one by one the opponents 
of antitoxin have been converted. 

The beneficial effects of the remedy may be summed up in the fol- 
lowing statements: (1) The percentage mortality from diphtheria in 
hospitals both in Europe and in America has been reduced to a little 
more than one third the previous figure; (2) the proportion of cases 
now requiring operation for laryngeal stenosis has been reduced to about 
one half; (3) the mortality after tracheotomy has been reduced to one 
half, and that after intubation to about one third the former figure; 
(4) but even more convincing is the effect of the serum treatment upon 
the actual diphtheria mortality of cities and countries where if has 
been used. 

In the first of the subjoined tables is given for a period of years the 
actual number of reported deaths from diphtheria and membranous 
croup, irrespective of the growth in populaton; in the second one the 
number of deaths in each 10,000 of population. These figures can not 
be open to the question which is sometimes raised concerning percentage 
mortality statistics. 

68 


1054 THE SPECIFIC INFECTIOUS DISEASES. 


Table Showing Annual Deaths from Diphtheria and Croup, 
1887 to 1900 (inclusive). 


1887 | 1888 | 1889 | 1890 | 1891 | 1892 | 1893 | 1894 |1895|1896|1897|1898) 1899 | 1900 
London. osc. 916 1,579] 1,812) 2,075] 1,877) 1,174] 2,182) 3,484 2,793)2,328] 1,842) 2,041} 1,558 
Berlintsnccsehimee 1,392] 1,195) 1,210] 1,601] 1,106) 1,342) 1,637 559| 546) 664) 655) 563 
Parisi. ntenecte yrs 1,585] 1,729] 1,706] 1,659) 1,361) 1,403) 1,266 444| 268) 256) 336) 291 
New York....... 3,056) 2,553] 2,291) 1,783) 1,970} 2,106) 2,558 1,763 843} 960} 1,121 
(Manhattan and Bronx) 
CHichZO Weenies 1,405} 1,297} 1,509] 1,261] 1,358) 1,548) 1,467 1,098] 774] 680) 917) 797 
IBOStOn ie ae sictsaieicl= 410} 589} 683} 462) 285) 481 546] 878) 654] 572) 456) 185) 304) 537 
Philadelphia..... 858} 523) 727} 748) 1,362 1,201/1,514]1,154| 997] 1,064 
Brooklynesccess. 1,453} 1,885} 1,467} 1,283) 1,180 1,310] 998) 745) 744) 673 
Denver lice sine 68} 120} 109) 277) 175 40} 19} 43) 34 31 14 
Germany........ 10,970] 10,142]11,919| 11,915] 10,484] 12,365) 16,557)13,790|7,611|6,262 5,111] 4,685 
(266 towns over 15,000) 
New York State.| 6,490] 6,710] 5,930] 4,954) 4,844] 5,970} 5,942] 6,616/5,696/4,640/4,115|2,612/ 2,786) 3,306 


Massachusetts...| 1,628] 1,831] 2,214] 1,626] 1,218] 1,455) 1,894] 1,801]1,784/1,677|1,426} 706)*1,047|+1,475 


* Cases reported 1899, 7,134. + Cases reported 1900, 12,641. 


Table Showing Average Annual Deaths from Diphtheria and Croup 
per 10,000 of Population. 


London, before antitoxin, 1887-’93, 4°8; since antitoxin, 1896-1900, 4°7 
Berlin, sé &“ 10:2; “ ‘6 3-7 
Paris, as “ 6:5; & “ 1:3 
New York, “ 6 14:5; « “ 6°3 
Chicago, a ‘“ 13-1; ‘“ ‘ 5-0 
Denver, 02 6 12°9; “ 6 1:7 
Philadelphia, ‘“ 1890-94, 11-9; a “ 9-6 


Some explanation of these figures is necessary that they may be 
fully appreciated. The great reduction in the death-rate is seen only 
in those cities and countries where the serum treatment has been 
widely employed. Nowhere in Europe is this true to the same degree 
as in Paris, Berlin, and Germany generally; and probably nowhere 
in Kurope has it been so little used and so slow in gaining favour 
as in London. In our American cities the effect of the serum treat- 
ment upon municipal mortality figures has been directly proportion- 
ate to the extent to which the health departments have believed in its 
efficacy and encouraged its use by furnishing it free to the poor, and 
sending their own inspectors to administer it. This is true par- 
ticularly of New York and Chicago; in Philadelphia, on the contrary, 
the authorities for a long time were openly opposed to the serum 
treatment. 

Summary.—t1. Behring’s antitoxin is a specific remedy for experi- 
mental diphtheria in animals. 

2. Experience is now sufficient to justify the statement that it is so 
in man, and just to the extent in which we can fulfil the conditions 
which are essential in experimental diphtheria. 
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3. These conditions are, that the serum must be administered early, 
that the dose be adequate, and the case be one of pure diphtheria. 

4. Experience shows the serum to be much less efficacious in cases of 
so-called mixed infection or septic diphtheria, and that it is valueless in 
membranous inflammations which are due to streptococci—i. e., pseudo- 
diphtheria. 

5. The serum itself is essentially harmless both when injected in 
healthy persons for immunization, or in those suffering from diphtheria. 

6. In a young child the serum should be injected upon a clinical 
diagnosis of diphtheria without waiting for bacteriological confirmation; 
in older children one may wait in a mild case, but never in a severe one, 
particularly a laryngeal case. 

%. For all patients, but especially for young children, the most con- 
centrated preparations of antitoxin that can be obtained should be 
employed. 

8. The actual mortality from diphtheria (including membranous 
croup) has been reduced in those cities and countries where it has been 
generally adopted by nearly 50 per cent; the mortality of intubated 
cases has fallen from 70 to less than 30 per cent; of tracheotomized 
cases from 60 to 33 per cent; the proportion of cases in which operation 
is required has been reduced fully 50 per cent. 

9. The evidence is conclusive that in laryngeal diphtheria the serum 
in sufficient doses largely prevents the extension of the membrane into 
the trachea and bronchi, thus preventing broncho-pneumonia. 

10. It is not yet possible to state to what extent the heart, the 
kidneys, and the nervous system are protected by the serum. It is, 
however, certain that such results can not be depended upon unless 
injections are made early and full doses given. 

11. For a period of from three to four weeks the protection con- 
ferred by immunization is practically complete. The serum should 
therefore be given to every child in an infected household or institution. - 

12. Gratifying as were the earlier results with the serum treatment, 
they have been constantly improving, and there is every reason to be- 
lieve that, with larger experience both in its preparation and its use, 
still better results will yet be reached. Certainly there is no remedy 
for any disease that has more testimony in its favour than has antitoxin 
for diphtheria. : 

Convalescence.—After a severe attack of diphtheria convalescence is 
always slow on account of the anemia and the depressing effects of the 
disease. Patients should invariably be kept in bed for at least a week 
after the throat has cleared, and longer if any tendency to cardiac weak- 
ness is seen. The pulse should be carefully watched, and irregularity, 
intermission, dicrotism, or a weak first sound of the heart, should make 
one apprehensive. An abnormally slow pulse is generally more serious 
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than one which is rapid. Under such circumstances the patient should 
be kept recumbent and absolutely quiet, since sudden and even fatal 
syncope may be the result of a violation of these rules. 

The extreme degree of anemia requires that iron be given for a con- 
siderable time during convalescence, to be followed by cod-liver oil, wine, 
and other tonics: 

Great difficulty is occasionally experienced in getting rid of the ba- 
cilli in the throat. The tonsillar crypts, the adenoid tissue of the rhino- 
pharynx, and the nasal sinuses are the places where the bacilli are most 
likely to remain. Inasmuch as it is now generally made a condition of 
release from quarantine that the throat shall have been shown by cul- 
tures to be free from bacilli, this becomes a matter of much importance. 
The most efficient means appears to be to syringe the nose gently three 
or four times daily with a solution of bichloride, 1 to 10,000, to which 
one eighth glycerin has been added, and to use the same solution as a 
gargle. For children under four years old a simple salt solution, or a 
dilute Dobell’s solution, should be substituted and the gargle omitted. 


PSEUDO-DIPHTHERIA. 


Synonyms: False diphtheria, streptococcus diphtheria, scarlatinal diphtheria, 
diphtheroid inflammation, croupous tonsillitis. 


At the present time there are included under the term pseudo-diph- 
theria all inflammations of the throat and upper air passages character- 
ized by the production of a false membrane, in which the Klebs-Loeffler 
bacillus is not found. When these inflammations are primary they are 
rarely serious; but when they complicate scarlet fever or measles they 
may be very severe, and frequently prove fatal. 

Frequency.— Numerical statements regarding the relative frequency 
of this disease and true diphtheria signify very little, because of the 
variable conditions under which observations have been made. From 
the investigations of Park, Baginsky, Martin, Morse, and others, it 
would appear that in from twenty-five to thirty-five per cent of the 
cases formerly sent to hospitals with a clinical diagnosis of diphtheria, 
the disease was pseudo-diphtheria. Most of these were mild, and were 
regarded by many physicians as simply cases of tonsillitis, the exceptions 
being those which were secondary to scarlet fever or measles. 

Of the membranous inflammations occurring in the diseases just 
mentioned, the great majority are examples of pseudo-diphtheria. Of 
seven cases of membranous angina in measles and three in scarlet fever, 
studied by Prudden, all were proved to be pseudo-diphtheria; of nine- 
teen occurring with scarlatina, studied by Park, only two were found 
to be true diphtheria; and of sixteen occurring with scarlet fever and 
three with measles, studied by Booker, none was true diphtheria. In 
1,000 cases of scarlatina observed by McCollom, only twelve per cent of 
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those showing distinct membrane in the throat were true diphtheria. It 
has been the general experience of all writers that when it complicates 
other diseases, pseudo-diphtheria nearly always occurs at the height 
of the primary disease, while true diphtheria may occur at any time, 
even during convalescence. 

Etiology.—As was first shown by Prudden in 1888, and abundantly 
confirmed by others since that time, this inflammation is usually due to 
the streptococcus; it may be found alone, or associated with the staphy- 
lococcus aureus or albus, and occasionally the staphylococcus may be 
found alone. 

The streptococcus is very frequently found in the throats of healthy 
children, particularly in winter and in cities, and more often in those 
who live in tenements or who are inmates of hospitals or other institu- 
tions. The local conditions in the mucous membranes during an attack 
of measles, scarlet fever, and other infectious diseases, are especially 
favourable for the development of these germs, which at such times are 
very often present in great numbers even when no membrane is seen. 

This form of sore throat is more apt to occur in houses with bad 
drainage and other unsanitary conditions. From the fact that the strep- 
tococcus is so widely distributed, attacks of pseudo-diphtheria may 
occur in any place and at any time, irrespective of epidemic influences 
or even the occurrence of other cases. 

To what degree these cases are to be regarded as communicable, and 
what precautions regarding isolation and disinfection are required, are 
questions of much importance. The most extensive investigations upon 
these points are those made by the New York Health Department. As a 
result of observations upon 450 cases which were followed, the conclu- 
sion was reached that the disease was so slightly contagious, if at all, 
and usually so mild, that strict isolation and subsequent disinfection 
were unnecessary. Of 113 cases occurring in 100 families, in only 14 
was there a history of exposure to a similar case; and in only 9 was there 
another case in the same family. In many of the latter, a common origin 
appeared more probable than that one case was derived from another. 

They are probably more contagious in the presence of the poison of 
scarlet fever or measles. 

Lesions.—In the primary cases the membrane is generally confined 
to the tonsils or is chiefly there, there being only small deposits else- 
where. In the secondary cases, the entire pharynx may be covered and 
the disease may extend to the nose, the mouth, the middle ear, and occa- 
sionally to the larynx, trachea, and bronchi. 

The structure of the membrane resembles that of true diphtheria, 
and it is impossible by a microscopical examination alone always to 
separate the two diseases. In many cases the membrane is softer, more 
friable, and contains a relatively larger number of cells than does that 
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of true diphtheria, but the structure of the latter varies so much that 
it is not safe to draw any positive conclusions. 

In the mild cases the inflammation of the mucous membrane is a 
superficial one and the pseudo-membrane is not very adherent. In the 
severe cases, chiefly the secondary ones, the process extends much deeper. 
Besides the pseudo-membrane upon the surface there is intense con- 
gestion, cedema, and cell-infiltration of all the lymphoid and cellular 
tissue of the pharynx. It affects the tonsils, soft palate, uvula, epi- 
glottis, adenoid tissue of the vault and the entire pharyngeal ring, and 
also extends to the external lymph nodes and surrounding cellular tissue. 
The process both in the throat and externally in the neck may terminate 
in resolution, suppuration, or in necrosis. 

The streptococci are found in the false membrane, in the underlying 
mucous membrane, in the lymph spaces and in the lymph nodes. In the 
most severe cases there are present the lesions of a general streptococcus 
infection. The blood swarms with these germs, and they may set up in- 
flammations in any of the organs, but especially in the lungs and the 
kidneys, less frequently in the serous membranes. Small foci of sup- 
puration may be found in any of the viscera. 

Symptoms.—1. The primary cases—The onset is usually abrupt, 
with well-marked symptoms: there are frequently chilly sensations, head- 
ache, vomiting, general pains, and in most cases the child complains of 
soreness of the throat and pain on swallowing. There are first seen a 
general redness and swelling of the tonsils, sometimes of the entire 
pharynx; shortly afterward membranous patches appear upon the ton- 
sils. These vary greatly in appearance. In colour they are yellow or 
gray, often changing later to a dirty-olive tint. (Plate XVIII, o.) The 
membrane seems loosely attached and can frequently be wiped off with a 
swab. It is soft and friable, very rarely thick, firm, or tenacious. It is 
often irregular in its outline, which is not sharply defined. The mem- 
brane usually remains but three or four days and disappears rapidly. 
As a rule, it is limited to the tonsils, and does not spread after it first 
forms. Occasionally, however, small patches are also seen upon the 
fauces or the pharynx. The cedema and other evidences of inflamma- 
tion in the throat are usually more marked than in true diphtheria, and 
the swelling of the lymph nodes behind the jaw is slight. The constitu- | 
tional symptoms are generally more severe during the first two days, and 
the temperature may be 103° or 104° F., but by the third day it falls, 
and most of the symptoms subside. It is rare for the disease to extend 
either to the nose or the larynx. Generally there are no complications 
and no sequel. 

2. The secondary cases—Some of these are mild, and do not differ 
from those just described, but most of the severe cases are included in 
this group. The clinical picture of the latter is that of scarlatina angt- 
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nosa, as given by the older writers, and it does not differ in any essential 
particulars from the septic form of true diphtheria (page 1035). The 
local symptoms are those of severe pharyngeal diphtheria, and the con- 
stitutional symptoms those of septicaemia. 

When the disease complieates scarlet fever, the symptoms may pre- 
cede the eruption, but they usually begin at the height of the primary 
fever—i. e., from the second to the fourth day—and gradually increase 
in severity, reaching their maximum from the fifth to the eighth day of 
the disease. In measles the throat symptoms are somewhat later; they 
begin at the height of the primary fever, and often increase while the 
eruption fades. In most of the severe scarlatinal cases the disease in- 
volves the nose and the middle ear. In measles both these complications 
are less frequent, but there is a much greater tendency to involve the 
larynx, and if the larynx ina young child, the process is almost invariably 
complicated by broncho-pneumonia. In some cases the larynx is invaded 
when there is no membrane in the pharynx; but this is very infrequent 
unless the disease is true diphtheria. Catarrhal laryngitis in a young 
child may produce symptoms which are practically identical with those 
of the membranous form, and there is little doubt that many cases com- 
plicating measles in which the latter diagnosis is made are really exam- 


ples of catarrhal laryngitis, particularly if no membrane is visible in 
the throat. 
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Fie. 203.—Pseudo-diphtheria following measles. The chart begins at the time of the full erup- 
tion in a severe case of measles. On third day temperature fell, with fading eruption, and 
child seemed convalescent. With secondary rise in temperature, the tonsils, which before 
had been only red, showed membranous patches, the exudation rapidly spreading until the 
entire pharynx was covered ; throat symptoms very severe, with great swelling of cervical 
glands, but the membrane did not exten beyond the pharynx. From sixth to twelfth day 
a most profound septicemia, so that life was despaired of., The patient was a vigorous child, 
and, escaping both nephritis and pneumonia, nade a good recovery. Convalescence quite 
rapid; no sequela. Repeated cultures were made from the throat, but all showed only 
streptococci. Patient a girl four years old. Case observed in private practice. 


Secondary cases as a class are characterized by high temperature 
(Fig. 203), rapid, feeble pulse, great prostration, and delirium, apathy 
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or stupor, and often albuminuria. In fatal cases death usually occurs 
at the height of the disease, from asthenia, broncho-pneumonia, or 
nephritis, sometimes from laryngitis. If none of these complications 
develop, patients may withstand the toxic symptoms even when they are 
very severe. If the attack terminates in recovery, the local disease fol- 
lows very much the same course as in diphtheria. The subsequent ane- 
mia is, however, less severe, and none of the dangers of convalescence 
connected with cardiac or respiratory paralysis are present. 

There may be in connection with the local process in the throat, deep 
sloughing of the tonsils or adjacent structures, suppuration of the lym- 
phatie glands or in the cellular tissue of the neck, occasionally followed 
by serious hemorrhage. However, these complications are rare, and if 
the patient survives the danger of the acute stage of the disease, he 
usually recovers. 

Diagnosis—The clinical features which distinguish pseudo-diph- 
theria from true diphtheria have already been considered (page 1040). 
It is impossible in any case to be certain of the diagnosis except by cul- 
tures; for, although by clinical symptoms alone one may in the great 
majority of cases be certain that a given case is one of true diphtheria, 
to say that any membranous inflammation of the throat is not diph- 
theria is impossible. The bacteriologists have taught us to be cautious 
in pronouncing too positively upon even mild cases, as it has been shown 
that some of them may be caused by most virulent diphtheria bacilli 
(page 1031). 

In the secondary cases the diagnosis by clinical symptoms is more ac- 
curate. A membrane which appears in the throat early in the course of 
measles or scarlet fever, or at the height of the primary disease, is usually 
due to the streptococcus; while one which develops late or after the pri- 
mary fever has subsided, is frequently due to the diphtheria bacillus. 

Prognosis.—There is no more striking contrast between true and 
pseudo-diphtheria than in their mortality when they are seen side by 
side. Of 117 primary cases of pseudo-diphtheria observed by Park in 
the Willard Parker Hospital, New York, the mortality was 3°5 per cent; 
of 127 cases of true diphtheria seen in the same institution at the same 
time, the mortality was 34:5 per cent. In a group of 154 hospital cases 
reported by Baginsky, there were 118 of true diphtheria, with a mor- 
tality of 38-2 per cent, and 34 cases of primary pseudo-diphtheria, with 
a mortality of 5-5 per cent. From the same hospital, Philip has pub- 
lished a report upon 376 cases: 332 of these were true diphtheria, with 
a mortality of 37 per cent; 31 were cases of primary pseudo-diphtheria, 
with no mortality. The Bulletin of the New York Health Department 
contains a report upon 324 cases of pseudo-diphtheria in children, with 
a mortality of 9, or 2°8 per cent; 4 of the fatal cases complicated scarlet — 
_ fever; of the primary cases, the mortality was but 1:5 per cent. These 
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were not hospital cases. From the above data the deduction seems war- 
ranted that in a child previously healthy, primary pseudo-diphtheria is 
not a serious disease. 

Turning now to the secondary cases, we find very different condi- 
tions. From the best availablé statistics it would appear that the usual 
mortality of pseudo-diphtheria, when it is secondary to scarlet fever and 
measles, is from 15 to 20 per cent. However, when these diseases prevail 
epidemically in institutions, the mortality is often higher than this. 

Prophylaxis.—In primary cases strict quarantine is unnecessary after 
the question of diagnosis has been settled. Cases of pseudo-diphtheria 
occurring in measles or scarlet fever should certainly be separated from 
uncomplicated cases. By way of prevention, something can be done.in 
these diseases by keeping both nose and throat as clean as possible during 
severe attacks by the use of an antiseptic mouth-wash or gargle, and a 
nasal spray. For young children only weak solutions should be em- 
ployed, such as a-diluted Dobell’s or Seiler’s solution, 1: 10,000 bichloride 
or a one-per-cent solution of boric acid. 

Treatment.—Every child with a membranous patch on its throat re- 
quires close watching; if under three years old diphtheria antitoxin 
should be administered, pending the result of a bacteriological examina- 
tion. In all cases with doubtful diagnosis this should invariably be 
done. The primary cases require only the treatment of an attack of 
tonsillitis. 

In the secondary cases local treatment should be begun with the 
appearance of the first patch upon the tonsils. In mild cases the use of 
gargles and antiseptic throat sprays is sufficient. In the severe cases 
local treatment should be thorough and energetic, but not repeated too 
frequently. It is seldom necessary to disturb a very sick child for local 
treatment oftener than every two hours by day and every four hours by 
night. The nose should be syringed with warm, bland solutions but not 
too forcibly. For the pharynx stronger solutions may be employed as 
hot as can be borne. In order to clear the secretions from behind 
the swollen tonsils a short piece of a soft catheter may be attached to 
the tip of the syringe, which should be inserted well back behind the 
molar teeth. Where the swelling and cedema are great, benefit may 
result from frequent spraying with solutions containing supra-renal ex- 
tract, also from inhaling hot vapour impregnated with eucalyptol, ben- 
zoin, etc. For a local germicidal effect swabbing is most reliable; strong 
solutions should be used but not frequently repeated—e. g., 1: 500 bichlo- 
ride of mercury or a 10-per-cent solution of nitrate of silver, from one to 
three times a day. As an external application nothing is so beneficial as 
the ice-bag, which, whenever there is great adenitis and cellulitis, should 
be constantly used covered with thin flannel, and kept well up against 
the throat by a four-tailed bandage. 
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The general management of these cases as to feeding, stimulants, 
ete., is the same as in diphtheria. Aside from stimulants no internal 
medication should be attempted with young children. Those who are 
older may take with advantage tr. ferri chlor., gtt. v to x, with glycerin, 
every three or four hours. The use of streptococcus antitoxin in these 
cases has thus far been attended with very little success, and can not yet 
be recommended. 


CHAPTER IX. 
TYPHOID FEVER. 


TYPHOID FEVER is an acute infectious disease due to a specific germ 
—Eberth’s bacillus. It may affect the foetus in utero, or the newly born 
child, and it is seen in infancy and throughout childhood. 

Fetal typhoid.—Morse * (Boston) has collected the evidence bear- 
ing upon foetal infection, from which the following conclusions seem 
warranted: Infection of the child from the mother is a frequent but not 
an invariable occurrence. The bacilli may pass directly from the ma- 
ternal into the fcetal circulation. The foetal form of the disease is a 
general blood-infection, since the intestines are not functionally active. 
The most common result is death of the foetus and consequent abor- 
tion; but the child may be born alive still suffering from infection, 
and die in a short time because of its feeble resistance. Whether a 
foetus may recover completely and be born alive and well, is not yet 
established. 

Infantile typhoid—Much difference of opinion exists regarding the 
frequency with which typhoid fever occurs in infancy. Some clini- 
cians hold the opinion that the disease is of very common occurrence, 
but is often unrecognised because of the absence of many of the symp- 
toms which are characteristic at a later age. They regard every pro- 
tracted fever not malarial and not denen upon a local inflammation 
as presumably typhoid. The symptoms from which we may regard the 
question of typhoid as established will be considered under Diagnosis. 
I have seen but two undoubted cases of typhoid under two years of age, 
and I believe it to be rare, at least in New York. No case recognised as 
typhoid occurred in a child under two years of age during my eight years’ 
service in the New York Infant Asylum, where about ten thousand cases 
of acute illness were treated and over seven hundred autopsies made; and 
but two in my sixteen years’ service at the Babies’ Hospital where about 
the same number of autopsies have been made. No case has been rec- 
ognised as typhoid, either in the wards or the post-mortem. room of the 
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New York Foundling Hospital during the past twenty-five years. Ty- 
phoid has been seen by Murchison at six months and by Ogle at four 
and a half months, the diagnosis being in both instances confirmed by 
autopsy; also by Griffith at seven months and by Taylor at eight 
months, with fairly typical syntptoms. It is during epidemics that most 
of the infantile cases are seen; sporadic instances of infantile typhoid 
should always be regarded with suspicion, and I believe that most cases 
so diagnosticated are questionable. Even in epidemics it is surprising 
that so few infants are attacked. In that of Montclair, N. J., in 1894, 
of 115 cases, only 3 were under two years; in that of Stamford, Conn., 
in 1895, of 406 cases only 4 were under two years. 

Typhoid in childhood is by no means rare, but it is not until after the 
fifth year that it can be said to occur frequently. The following figures, 
embracing groups of cases reported by eight writers, represent the rela- 
tive frequency with which the disease is seen at the different ages: Of 
970 cases, 8 per cent occurred under five years, 42 per cent between five 
and ten years, and 50 per cent between ten and fifteen years. 

Typhoid fever is almost invariably contracted by drinking water or 
milk (see page 139) which contains the germs of the disease. The in- 
frequency of typhoid in infants is explained, in part at least, by the fact 
that most of the water and a large part of the milk taken is previously 
boiled, or heated in some manner. 

Lesions.—Typhoid in young children is so seldom fatal that oppor- 
tunities for a study of the lesions have been limited. In a general way 
they resemble those of adults except in severity. In a considerable 
number of the cases the pathological process in the intestines does not 
go on to ulceration; and when ulcers form they are seldom large or 
deep, and perforation is very rare. Montmollin gives the following 
facts concerning 23 autopsies, most of them, however, being in children 
over eight years old: ulcers were present in 17 cases; they were situ- 
ated in the lower ileum in 16, and in 10 they were only there; in the 
ascending colon in 9, and only there in one case; perforation occurred in 
3 cases, in every instance in the lower ileum. Autopsies made upon 
infants may show even less severe intestinal lesions than those men- 
tioned. In fact, some cases in which the clinical diagnosis was beyond 
question, have shown only moderate redness and swelling of Peyer’s 
patches, the solitary follicles and the mesenteric lymph nodes—lesions 
which are exceedingly frequent in cases of simple diarrhcea. In a 
doubtful case such post-mortem findings do not establish the diagnosis 
of typhoid. Indeed, they prove nothing unless cultures from the intes- 
tinal contents, the mesenteric glands, or other organs, show the typhoid 
bacillus. Enlargement of the spleen is practically constant. The de- 
generative changes in the heart, the kidneys, and the liver are much 
less frequent and generally less severe than in adults. 
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Symptoms.—The peculiar features of typhoid in early life are seen 
only in children under ten years old; for after this time the disease does 
not differ essentially from the adult type. In brief, the typhoid of early 
childhood may be described as a fever characterized more often by nerv- 
ous symptoms than by intestinal symptoms.. 

Onset.—A sudden onset with well-marked symptoms—fever, pros- 
tration, vomiting, ete—is not uncommon; in fact, it is quite as fre- 
quently seen as the insidious beginning with lassitude, headache, coated 
tongue, anorexia, and gradual rise in temperature. In cases developing 
abruptly it often appears as if an acute indigestion had been the means 
of precipitating the attack. The most frequent initial symptom is vomit- 
ing; a chill is rare. Epistaxis occurs as an early symptom rather less 
frequently than in adults. 

Condition of the bowels——There is no constant relation between the 
severity of the intestinal lesions and the condition of the bowels. Tak- 
ing large groups of cases together, diarrhcea is present in about half the 
total number. It is rarely profuse, from two to four discharges a day 
being the average. The appearance of the stools is seldom character- 
istic; they are usually thin and fluid, often containing mucus. Consti- 
pation may be present at the beginning only, or throughout the attack. 
Tympanites is generally moderate, and is often entirely absent; it usu- 
ally accompanies constipation. Marked iliac tenderness and gurgling 
are infrequent. 

Spleen.—By the end of the first week this is almost invariably found 

to be enlarged to a sufficient degree to be recognised by palpation. 
Usually the spleen extends but an inch or an inch and a half below the 
ribs, but at times it may be three inches or more; persistent enlarge- 
ment always indicates that the disease is not at an end even though the 
temperature has reached the normal, and a relapse should be expected. 
-  Hruption.—It is the experience of nearly all who have seen much of 
typhoid in children that the eruption is less constant, less abundant, 
and less characteristic than in adults. Of 670 cases in Morse’s * collec- 
tion, it was noted in but 60 per cent. The typical eruption consists of 
small, scattered, rose-coloured spots, which appear chiefly or solely 
upon the abdomen at the beginning of the second week. They come in 
successive crops, each one of which generally lasts three days, the whole 
duration of the eruption being about ten days. 

Prostration, emaciation, etc—As a rule the prostration is quite suffi- 
cient to keep a child in bed after the first few days. The general weak- 
ness after this time is in direct proportion to the height of the tempera- 
ture. Loss of flesh is steady and usually marked; and in a prolonged 
attack there may be extreme emaciation. 


* Typhoid Fever in Childhood, with an Analysis of 284 Cases; Boston Medical and 
Surgical Journal, February 27, 1896. 
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Temperature—In the cases with a gradual onset, the typical tem- 
perature curve is one which rises steadily for from two to seven days, 
fluctuates within the limits of one to three degrees during the second 
week, and steadily declines during the third week, reaching the normal 
on the average at the end of the third week. In cases with an abrupt 
onset, the temperature rises at once to from 102.5° to 105° F., but sub- 
sequently may run the same course as in the first group. 

The following are the most important variations from the tempera- 
ture curve of adults: The initial rise is much more frequently rapid; 
during the second week 
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of the fever is much like 
that seen in adults. The maximum temperature in the mild cases is 
103° or 104° F.; in the severe ones it often reaches 105° or 106° F., but 
rarely goes above this point. The range is usually higher than in adult 
cases of the same severity. At the beginning of convalescence a sub- 
normal temperature 1s very frequent, and by many writers is considered 
to be the rule. A secondary rise is most frequently due to errors in 
diet, but may occur from the development of complications. A sudden 
fall indicates either perforation or intestinal hemorrhage. 

Relapses were present in 8-4 per cent of 533 cases collected by 
Morse. They follow about the same course as in adults (Fig. 205). 

Nervous symptoms.—As a rule, these are more prominent in severe 
cases than the intestinal symptoms, and are directly proportionate to 
the height of the temperature. The extreme nervous symptoms be- 
longing to the typhoid state in adults are rare in childhood, except in 
patients over ten years old. Headache and mild delirium at night are 
very frequent, the former being seen in the majority of cases. Young 
children are usually dull, apathetic, and often in a state of semi-stupor. 
Occasionally the disease may closely simulate meningitis. The nervous 
symptoms are usually most severe in the second, or early in the third 
week, and subside as the temperature declines. 
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Pulse.—This is increased in frequency, but not to the degree that 
is seen in most diseases of childhood with a similar elevation of temper- 
ature. The force and rhythm of the pulse are usually good, irregular- 
ity, very low tension, and dicrotism being rare as compared with adults. 
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Fria. 205.—Typhoid fever with relapse. Child two and a half years old; early temperature high 
and symptoms typical ; natural fall on fourteenth day ; rise on seventeenth day apparently 
due to otitis; relapse on twenty-fourth day, with fresh eruption and return of splenic swell- 
ing which had disappeared. Temperature was subnormal at the end both of primary and 
secondary fever. 


Urine—A small amount of albumin is found in the urine of most 
of the severe cases at the height of the disease, and is due to acute renal 
degeneration; but a marked degree of nephritis is infrequent. In from 
one-fourth to one-third of the cases typhoid bacilli are found in the 
urine, generally in pure culture. They usually appear in the latter 
part of the disease, the second or third week, and may continue for 
months or even years. They are sometimes accompanied by evidence 
of cystitis or nephritis. Their number is in some cases so large as to 
render the urine turbid; in others they give no indication of their pres- 
ence. Ehrlich’s diazo reaction is usually present at the height of the 
fever. 

Intestinal hemorrhage.—Of 946 collected cases, mainly from hospital 
reports, intestinal hemorrhage occurred in 30, or about three per cent; 
the majority of these were in children over ten years old. Of 24 col- 
lected cases of hemorrhage in children, 10 terminated fatally. The 
youngest case of this nature which has come under my own notice was 
in a child of four and a half years. 

Intestinal perforation.—This is even more rare than hemorrhage. 
In 1,028 collected cases, this accident occurred but twelve times, or in 
1-1 per cent. Eight of these proved fatal. Perforation is indicated by 
a sudden fall in the temperature, with collapse; usually there is vomiting 
and the rapid development of tympanites. 

Complications and Sequele.—The complications of typhoid in early 
life are infrequent and usually mild. Bronchitis is present in most of the 
severe cases. Pneumonia has been noted in 9 per cent of the cases 
reported by various authors. Both serous and purulent effusions into 
the chest are occasionally seen, and sometimes abscess of the lung. 
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Complications referable to the nervous system are not very frequent, 
but are of much interest. Meningitis is extremely rare. Morse has col- 
lected twenty-one cases of aphasia, in two of which it was clearly due to 
embolism; in the remainder, however, it apparently was not dependent 
upon any organic lesion. In two thirds of the cases it came on during 
convalescence, and in nearly all complete recovery occurred after an 
average duration of three weeks. Aphasia usually followed a severe 
type of the disease, and in most of the cases was not accompanied by any 
other paralysis or by mental disturbance. Insanity is a rare sequel of 
typhoid in children, the usual type being acute mania. Adams (Wash- 
ington) has reported two examples of this, both terminating in recovery. 
Chorea is seen rather oftener than after the other infectious diseases. 

Otitis is not an infrequent complication, occurring much oftener than 
in adults. It is principally seen in young children and during the cold 
season. Among the less frequent complications may be mentioned: paro- 
titis, which is usually suppurative and is seen in septic cases; abscess of 
the liver, examples of which have been reported by Bokai, Asch, and 
others; gangrenous inflammation of the mouth or genitals; pericarditis, 
endocarditis, and peritonitis, suppurative inflammations of joints, mul- 
tiple abscesses and furunculosis. Tuberculosis of the lungs or bones not 
infrequently follows typhoid. 

Diagnosis.—The diagnostic symptoms of typhoid are the Widal blood 
reaction, the discovery of the bacilli in the urine or feces, the eruption, 
the course of the temperature, the enlargement of the spleen and the 
abdominal symptoms—diarrheea, tympanites, intestinal hemorrhage, 
and perforation. 

The Widal reaction is present at some period in from 95 to 98 per 
cent of the cases, and thus becomes the most valuable single symptom 
for diagnosis., It is seldom obtained before the seventh day and fre- 
quently not until the tenth; it may not be present until convalescence 
or a relapse. Repeated tests should always be made if the first reac- 
tion is negative or doubtful; and the tests should be made by an ex- 
perienced pathologist. The reaction is therefore of much less value for 
an early than for an exact diagnosis. A positive reaction may be present 
if the patient has previously had typhoid, something much less likely to 
be the case with children than with adults; in rare instances it has been 
obtained in other diseases or in health where no history of previous 
typhoid existed. Both these conditions, however, are very exceptional, 
and a positive reaction may as a rule be taken to establish the diagnosis. 

Typhoid bacilli, according to the observations of Park (New York), 
may be demonstrated in the stools by culture in about 40 per cent of 
the cases. They are found in the urine, usually in the latter part of 
the disease, in about one-third the cases. Their discovery in either of 
these discharges is conclusive evidence of previous or existing typhoid. 
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An examination of both urine and feces should, if possible, be made in 
all doubtful cases. 

The course of the temperature is an important aid to diagnosis, but 
alone is not to be depended upon. The characteristic feature is a fever 
which continues for two, three, or four weeks, and subsides sponta- 
neously. The variations from the adult type have already been men- 
tioned, also the frequency of the eruption, the enlargement of the spleen, 
and the abdominal symptoms. We are not warranted, I think, in making 
the diagnosis of typhoid, if repeated tests fail to show the Widal reac- 
tion or if the eruption and splenic enlargement are absent, and no bacilli 
can be demonstrated in the discharges, no matter what the course of the 
temperature may be. 

One should be very slow to make the diagnosis of typhoid in a child 
under two years old, unless the disease is epidemic. The great majority 
of sporadic cases reported as occurring in infancy are probably not 
typhoid. After the fifth year the disease is more frequent, and its 
symptoms in general resemble those of adults, except in severity. 

A differential diagnosis is to be made from malarial fever, ileo-colitis, 
meningitis, tuberculosis, and from other ill-defined continuous fevers 
of unknown origin. From malarial fever the diagnosis is to be made by 
the temperature curve, the organisms in the blood, and the effect of 
quinine. In most of the cases of malaria the temperature will be found 
to touch the normal at some time in the twenty-four hours. The admin- 
istration of full doses of quinine is a diagnostic test of much practical 
importance; an irregular or remittent fever which yields promptly to 
quinine is most certainly not typhoid. 

Tleo-colitis and typhoid fever are not often confounded. The former 
is chiefly seen in the first three years of life, a time when typhoid is 
rare. ‘The intestinal symptoms of ileo-colitis are marked even though 
the temperature is not high, and they are altogether more severe than 
is usual in typhoid; while enlargement of the spleen, tympanites, and 
the eruption are not present. 

The cerebral symptoms of typhoid may be difficult to distinguish from 
meningitis, unless one has watched their development. Irregular respira- 
tion, a slow, irregular pulse, localized paralysis and complete coma are 
seldom, if ever, seen in typhoid, and a retracted abdomen very rarely, 
while the enlarged spleen and the peculiar eruption are not seen in 
meningitis. In typhoid with pronounced nervous symptoms the tem- 
perature is usually higher than in meningitis. 

General tuberculosis very often resembles typhoid so closely that a 
differential diagnosis is almost impossible until local signs of tuberculosis 
have appeared, usually in the lungs. (See page 1090.) 

Prognosis.—Of 2,623 cases collected from the reports of twelve differ- 
ent writers, the mortality was 5:4 per cent. These are, however, almost 
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all taken from hospital reports, where as a rule the mildest cases are not 
brought for treatment. The mortality of the disease in children over 
three years old probably does not exceed 3 or 4 per cent. Death seldom 
occurs from the disease itself, but usually from some accident or com- 
plication, the most frequent being pneumonia and intestinal hemor- 
rhage or perforation. Griffith’s collection of cases occurring in infancy 
indicates a much higher mortality for this period. The death-rate for 
the first year reached nearly 50 per cent. 

Treatment.—The usually low mortality of this disease shows how 
successful all methods of treatment are likely to be considered. In the 
great majority of cases very litte active treatment is required. Every 
patient with typhoid should be put to bed and kept there during the 
febrile period, and a few days beyond it, no matter how mild the attack 
may be. A fluid diet should be prescribed in every case, sterilised milk 
or animal broths, which should be given regularly every three hours, but 
not pushed beyond the desire of the patient. Milk may be diluted or 
partially peptonised, and kumyss or matzoon may be substituted for it if 
the stomach is irritable. Plenty of water should be given. Solid food 
should not be allowed until the temperature is normal. 

Both the urine and feces should be immediately and thoroughly dis- 
infected by a solution of carbolic 1: 20. If the movements are in a cham- 
ber or a bed-pan they should be covered with this solution for at least 
six hours before they are thrown into the water-closet. If napkins or 
diapers are used, they should be soaked in some effective antiseptic so- 
lution for twelve hours and then thoroughly boiled. Sheets stained by 
discharges should be treated in the same way, and all bed-linen should 
be boiled for two hours apart from the washing of the family. The 
efficiency of urotropin in removing typhoid bacilli from the urine seems 
now to be well established. It should be given at the close of the attack 
in doses of three to five grains, three times a day, and continued for a 
week or ten days. 

Diarrhcea calls for treatment only when the movements exceed four 
or five in twenty-four hours. If no more than this number are present, 
they should not be interfered with. Opium and bismuth are undoubt- 
edly: the best means for controlling excessive diarrhcea, but care 
should be taken that they are not pushed to the Bceree a inducing 
constipation. 

Constipation early in the disease may be relieved by calomel, followed 
by the salines, or castor oil, but all active purgation should be avoided. 
Later in the disease daily irrigation of the colon with tepid water is 
better than anything else. On the whole, constipation is more trouble- 
some to overcome than diarrhea. 

Tympanites is rarely severe enough to require treatment; it may be re- 
lieved by turpentine stupes, by a glycerin suppository, or a small glycerin 
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injection (one teaspoonful of glycerin to two ounces of water), or, better 
still, by the use of the rectal tube. 

Whenever the temperature remains above 103° F., antipyretic meas- 
ures are indicated. In mild cases cold or tepid sponging is generally 
sufficient. In those which do not yield to such measures, baths may be 
employed. Not all children bear baths well, and considerable discretion 
should be used in employing them. One should be guided quite as much 
by the effect upon the pulse and the nervous system as by the tempera- 
ture. The best method is usually the graduated bath; the child is placed 
in the tub with the water at a temperature of 95° or 100° F.; this is 
gradually lowered to 95°, 90°, or even 85° F., but seldom lower. The 
body should be actively rubbed while the child is in the bath, to prevent 
shock and cardiac depression. The cold pack (pages 49 and 50) may be 
substituted for the bath where circumstances make the latter imprac- 
ticable. The bath or pack should be repeated in an average case in 
from three to six hours. The method of applying cold which causes 
the least disturbance to the patient is the one which should always be 
selected. 

The milder nervous symptoms—headache, restlessness, sleeplessness, 
etc.—may be relieved by an occasional dose of phenacetine, either alone 
or in combination with the bromides, or by cold or tepid sponging; the 
more severe ones usually occur with high temperature, and are best con- 
trolled by the cold bath. 

Stimulants in most of the cases are not called for. They are to be 
given according to the indications afforded by the pulse, the first sound 
of the heart, and the child’s general condition. They are seldom needed 
earlier than the middle of the second week; they should be well diluted. 
Brandy or whisky is to be preferred to wines, and, unlike the milk, they 
may be given at frequent intervals whenever the patient will take them 
best. Intestinal hemorrhage calls for absolute quiet, morphine hypoder- 
mically, and an ice-coil to the abdomen, nothing being given by mouth 
except stimulants, turpentine, and possibly opium. Intestinal perfora- 
tion is successfully treated only by early laparotomy. 


CHAPTER X. 
TUBERCULOSIS. 


TUBERCULOSIS is an infectious communicable disease, due to the 
bacillus tuberculosis of Koch. It may be local or general, and may in- 
volve any organ and almost any structure in the body. 

Etiology.—F’requency.—Miiller, in 500 autopsies upon children in 
Munich, found tuberculosis in 40 per cent of the cases; in 30 per cent 
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death was due to tuberculosis, and in the remaining 10 per cent tubercu- 
losis was found at autopsy in patients dying from other diseases. I do not 
think it is so frequent in this country, for, of 726 consecutive autopsies in 
the New York Infant Asylum, tuberculosis was found in only 58, or 8 per 
cent of the cases; 6 per cent of the deaths were due to tuberculosis, and in 
2 per cent the children died from other diseases. Of 319 consecutive autop- 
sies in the Babies’ Hospital, tuberculosis was found in 44, or 14 per cent. 

Predisposing causes.—The predisposition to tuberculosis is general or 
local. General predisposition may be inherited directly from parents who 
have themselves suffered from tuberculosis, or from those who, in conse- 
quence of syphilis, alcoholism, or any other constitutional vice, have trans- 
mitted a feeble constitution to their children. Inherited predisposition is 
exceedingly common, and really signifies a diminished. resistance of the 
cells of the body to tuberculous infection. It should be distinguished 
from the very exceptional condition of congenital tuberculosis, where in- 
fection takes place before birth. General predisposition includes the 
child’s surroundings, in so far as they affect the constitution and lower 
the general vitality. Children reared in the city, either in institutions 
or in crowded tenements, are more frequently affected than those who 
haye had the advantage of the best surroundings, not only because of their 
increased chances of exposure, but also from their feebler resistance. 
Marasmus, intestinal diseases, and, in fact, any debilitating general or 
locai disease, may predispose to tuberculosis. 

A local predisposition is created by any pathological condition of the 
mucous membranes or organs most exposed to infection. The most im- 
portant are repeated attacks of bronchitis, broncho-pneumonia, or pleurisy, 
and chronic catarrhal inflammation of the mucous membrane of the nose or 
pharynx, so frequently associated with enlarged tonsils or adenoid growths 
of the pharynx. Much less frequently the local predisposition is the result 
of some previous disease of the intestines. 

The réle played by other diseases in the development of tuberculosis is 
an important one, and until recently but little understood. In a very 
large number of cases tuberculosis develops as a sequel of one of the 
acute infectious diseases, particularly measles, pertussis, or epidemic in- 
fluenza. In such cases there has probably existed previously a latent tuber- 
culosis, usually in the bronchial lymph nodes. This process, sometimes 
long quiescent, under the stimulus of a new infection may be awakened to 
activity. It is to be noted that it is the infectious diseases that are in- 
timately associated with pulmonary complications, which are liable to be 
followed by tuberculosis. 

Age.—No age is exempt from tuberculosis. It was formerly believed 
that the disease was rare in infancy, but recent observations have shown 
that, although its form is somewhat different, it is more frequent in in- 
fancy than at any period of later childhood. Statistics, taken chiefly from 
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two institutions where children up to four years of age are received, give 
the following results, the diagnosis being confirmed by aU DE in dete 
every case under two years old: 


Under three: mMonthss jejccvc ste ove aie oie < clei! olvis’olerain'ots! el sole ols 5 cases 
Hrom three to-six moOnbtusiyy sa ste eicemteels Bo Se hed tet a site pls 
| six to bwWel Vel MLOULHS sseiteriels olelerelay otettatsie tlelaaiptate Shy 
“ twelve to eighteen months...............+.+- CD GuT 20 
*“ eighteen to twenty-four months..............-..+- Om 
©" two years £0 {lve Veatss....-aee cess cl Soro or Sosa 
Over fVEWV CaS: yon «cles ereere nele olnel te ales eteteneni sinaere 157 
"Total 54 sts acne: cetees edge ue usls aise s oie omer atenr ease Mietete tate inte 1438.“ 


It will be seen that the first year furnished 57 cases, the second year 
39, and the succeeding three years but 32 cases. 

Intra-uterine infection, or the direct transmission of tuberculosis, 
although rare, has been established by the report of at least seven com- 
plete and well authenticated cases. Tuberculosis of the placenta is still 
more frequent, there being according to Wollstein * now twenty cases 
on record. In most of the cases of congenital tuberculosis the mother 
has been suffering from the disease in an advanced form, and the child 
is either still-born or dies soon after birth. Besides tuberculosis of the 
placenta, there are found tubercle bacilli in the organs of the child, and 
when life is prolonged, there are generalised lesions showing infection 
through the blood. In some cases cheesy nodules in the umbilical cord 
have been observed. 

Intra-uterine infection is highly probable in many of the cases of chil- 
dren born of tuberculous mothers, who develop the disease during the 
first few months of life, although they may show no evidence of it at 
birth. Among my own cases there were five which died of tuberculosis 
during the first three months. One of these children was but twenty 
days old. It was born prematurely of a mother who at the time was suf- 
fering from advanced tuberculosis, and died from that disease shortly 
after the child. Besides other lesions, the autopsy showed, in the case of 
the mother, tuberculosis of the endometrium. In this instance the infec- 
tion of the child certainly took place before birth. 

In another case, a child died of general tuberculosis, with wide-spread 
lesions, at the age of seven weeks. The mother of this infant died from 
tuberculosis eleven days after the birth of the child. Intra-uterine infec- 
tion must, however, be considered rare in comparison with the frequency 
with which infection takes place after birth, instead of being, as was 
formerly supposed, very common. 

Tuberculosis may be communicated by direct inoculation, as in the 
case of a bite from a person suffering from the disease, several instances 
of which are on record. The rite of circumcision performed by a rabbi 


* See Archives of Pediatrics, May, 1905, for literaturé on congenital tuberculosis, 
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suffering from tuberculosis is also known to have caused the disease. One 
of the most striking instances of direct infection is that reported by 
Reich.* In a town of about 1,300 inhabitants, the obstetric practice was 
divided between two midwives. Within fourteen months no less than 
ten infants, who had been delivered by one of these women, died of tuber- 
culous meningitis. In none of these families was there a history of tuber- 
culosis. ‘This midwife was found to be suffering from pulmonary tuber- 
culosis, and died from that disease. It was her custom to remove the 
mucus from the mouth of the newly-born infants by direct mouth-to- 
mouth aspiration, and then to establish respiration by blowing into the 
nose. In the practice of the other midwife, who was healthy, no cases of 
tuberculosis occurred, although she treated the newly-born infants in the 
same fashion. 

The following instance of infection has recently come to my notice: 
Two little girls were much in the room and about the bed of a young 
woman who was suffering, it was afterward discovered, from pulmonary 
tuberculosis. Within three months of that time, and within six weeks of 
each other, both died of tuberculous meningitis. 

Examples might be multiplied indefinitely of cases where children 
have contracted the disease from a close exposure to nurses or other per- 
sons in the household. More frequently, however, the mode of infec- 
tion can not be traced, the exposure doubtless being in most of these 
cases long antecedent to the development of symptoms. 

Aside from accidental inoculation already mentioned, the tubercle 
bacilli may gain an entrance to the body either through the respiratory or 
the alimentary tract or the skin—the last, however, being so very rare that 
it need only be mentioned. In infancy and early childhood, infection is 
most frequently through the respiratory tract. This is indicated by the 
situation of the primary lesions (pages 411 and 1076). The source of 
the bacilli in the inspired air is mainly the sputum of patients suffering 
from pulmonary tuberculosis, which dries and becomes part of the dust 
of the street, of the railroad car, the home, or the hospital. Bacilli may 
be taken into the alimentary tract with milk from tuberculous cows or 
tuberculous women. Infection in this way I believe to be rare.t Unless 


* Berliner klinische Wochenschrift, No. 37, 1878. 

+ In this connection the following incident is interesting as bearing upon the other 
side of the question: Near a large American city was a fancy stock farm of registered 
Jersey cows, which supplied milk for table use and infant feeding to a large number 
of tamilies in the wealthiest part of the city, for a period of over ten years. At the 
end of that time the tuberculin test was used for the first time, and 45 per cent of 
these cows were found to be tuberculous, and were killed by order of the State Board 
ot Health. The diagnosis was confirmed by autopsies upon the animals in every 
instance. An investigation was instituted among the children who had been fed 
upon this milk, but in only one case of many hundreds could it be learned that tuber- 
culosis had developed, and in this instance it was by no means established that the 
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the udder is the seat of disease, the number of bacilli in cow’s milk is so 
small that the chances of infecting a child after these bacilli have passed 
the stomach are exceedingly small. Its possibility even is questioned by 
many good authorities. ‘The same may be said regarding the transmis- 
sion of tuberculosis through the milk of a nurse. Infection from the 
meat of tuberculous animals is doubtless a possibility, but hardly more. 
Bollinger’s experiments in feeding animals with the expressed juice of 
such meat gave negative results. 

The Various Paths of Infection adopted by the Tubercle Bacillus.—- 
The tubercle bacilli which enter the body with the inspired air are ar- 
rested upon the mucous membrane of the upper or the lower respiratory 
tract ; upon which one of these, is largely determined by local conditions 
in the various mucous membranes. Both clinical experience and animal 
experiments indicate that the bacilli may pass through a mucous mem- 
brane without inducing in it a tuberculous disease, but that penetration 
is much easier if the mucous membrane is the seat of a catarrhal inflam- 
mation, or if the epithelium has been injured. The bacilli are taken up 
by the lymphatics from the surface of the mucous membrane upon which 
they have lodged, and are carried to the nearest lymph nodes, where, 
for a considerable time at least, they are arrested. It has long been a 
familiar clinical fact that the great majority of children who suffer from 
tuberculosis of the cervical lymph nedes escape general tuberculous in- 
fection, so eminent an authority upon this subject as Treves considering 
this to be a very exceptional result. 

It is not infrequent, in autopsies both upon children and adults dying 
from various non-tuberculous diseases, to find tuberculosis limited to the 
bronchial lymph nodes. Ina series of 125 autopsies at the New York 
Foundling Asylum upon children with tuberculosis, Northrup* found 
13 such cases, these being children who had died from acute non- 
tuberculous diseases. Many confirmatory reports have been published 
by Bollinger (Munich) and others. I have myself seen it in a number 
of instances. 

H. P. Loomis + (New York) made inoculation experiments with the 
bronchial lymph nodes taken from the bodies of thirty persons dying by 
violence or from acute disease, in whom no evidence of tuberculosis in any 
other part of the body could be found at autopsy. From eight of the cases 
he produced tuberculosis in animals by inoculation. Arnold has shown 


milk had been the source of infection. It should be stated that this was before the 
days of sterilizing milk for infant feeding. Besides the families who took the milk 
in the manner mentioned, the employees at the farm-were accustomed to drink the 
skimmed milk in large quantities daily as a beverage in the place of water. Many of 
them continued to do this for years, and yet not one of them developed tuberculosis. 

* New York Medical Journal, February 21, 1891. 

+ The Medical Record, December 20, 1890. 
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by experiments with dust inhalation in animals, that in a short time the 
bronchial lymph nodes were filled with dust, though the bronchi and 
alveoli were free; but, however prolonged the inhalation, dust was never 
_ found in the lymphatic vessels beyond the nodes. 

Arriving at the lymph node, the bacilli light up a tuberculous inflam- 
mation of varying degrees of intensity, depending upon their number 
and upon local conditions. This inflammation may pass through the 
usual changes of tuberculous glands—congestion, swelling, cell prolifera- 
tion and caseation; or the process may be arrested at any point, and the 
products of inflammation become encapsulated by a proliferation of fibrous 
tissue, in which condition they may remain latent in the body for an in- 
definite number of years—possibly for a lifetime. This is what occurs in 
older and more vigorous children, and it is consistent with every outward 
sign of health; but it is a smouldering ember which at any time may be 
fanned into flame under the stimulus of an inflammation excited by some 
other cause. - 

In infants and young children, the tendency is always for the bacilli to 
lodge first in the bronchial lymph nodes, probably on account of the 
favourable conditions for entrance existing in the bronchi and lungs. In 
those who are delicate and have but little resistance, the process in the 
lymph nodes is likely to go on to caseation and softening, and secondarily 
to this process in the glands, the lung may become infected. Of 91 cases 
observed by Northrup, in which the mode of infection could be pretty 
accurately traced, in 88 it was primarily in the bronchial lymph nodes. 
The manner of the extension of the disease to the lung is not always easy 
to trace; but in many instances it has been shown to be the result of 
the softening of one of these small tuberculous lymph nodes, which then 
ulcerates through the wall of one of the small bronchi or a blood-vessel, 
in this way distributing its bacilli through the lung. 

Although this is the course usually taken by bacilli when they are in- 
haled, it is not always the case. Lesions in the lungs are occasionally 
found where the lymph nodes are not involved; and there are other cases 
in which advanced changes exist in the lung, while only the earlier ones 
are seen in the lymph nodes. In these cases, which perhaps are to be 
considered as exceptional, the tuberculous process probably begins in 
the walls of the small bronchi, the alveoli, or in the connective-tissue 
septa. 

Tubercle bacilli entering the alimentary tract rarely cause lesions of 
the gastric mucous membrane, or through it reach the lymphatic circula- 
tion. In the intestines, however, more favourable conditions exist. It is 
possible for the bacilli to reach the mesenteric lymph nodes without caus- 
ing disease of the intestinal mucous membrane, but I believe it to be ex- 
ceedingly rare; for by careful search I have seldom failed to find intes- 
tinal ulceration where the lymph nodes were manifestly tuberculous. 
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Lesions,—In the following table are given the different lesions of tu- 
berculosis as they were found in 119 autopsies, of which I have notes. 
These represent the lesions of infancy and early childhood, 66 per cent of 
these children being two years old or under. There are introduced for 
comparison, the statistics of 131 autopsies from the Pendlebury Hospital 
Reports (Manchester, England). Very few of the cases in this series were 
under three years, the hospital admitting only older children : 


Frequency of the Different Visceral Lesions of Tuberculosis. 


Personal cases ; Pendlebury Hospital Reports ; 
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The varieties of tuberculosis seen at different ages.—During the first 
two years of life, tuberculosis, with great uniformity, involves first the 
bronchial lymph nodes and the lungs. It is most frequently the pul- 
monary process which is the cause of death, and next to the lungs, death is 
due to tuberculosis of the brain. It is rare for any other local tuberculous 
process to be fatal at this time of life. Of 72 cases of tuberculosis in the 
first two years of life, in which the exact nature of the lesions was deter- 
mined by autopsy, the lungs were extensively involved in all; but death 
was due to meningitis in 13, in only one to tuberculous peritonitis, and in 
one to hemorrhage from a tuberculous ulcer of the intestine. During 
infancy, meningitis is rare except when associated with pulmonary tuber- 
culosis; but after the second year, meningitis is relatively more frequent. 
Of the deaths from tuberculosis during the third year, meningitis was 
present in over one half the number. After this time it frequently exists 
with few and sometimes with no lesions in the lungs, it being often sec- 
ondary to tuberculosis of the bones or lymph nodes. 

Beginning with the third year, tuberculosis of the bones, cervical and 
mesenteric lymph nodes, peritoneum, and intestines, becomes more frequent, 
and in any of these organs it may occur as the principal lesion, although 
at autopsy the lungs, even at this age, are rarely found free from infection. 
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Pulmonary Lesions.—As compared with adults, the pulmonary tuber- 
culosis of children is more widely diffused, and the predominance of cases 
in which the lesion is at the upper lobes, though less marked, still exists. 
The peculiarities are principally seen in children under two years. In 
those who have passed the sixth or seventh year, the pathological processes 
resemble those of adult life. In my own autopsies the oldest lesions were 
found 69 times in one of the upper lobes (left 35, right 34); 23 times in 
the right middle lobe, and 35 times in one or other of the lower lobes 
(left 24, right 11). Although localized tuberculous processes are frequently 
met with in patients dying from other diseases, those who die from tuber- 
culosis usually show wide-spread lesions of the lungs, and the younger the 
child the more diffuse they are. 

1. Mihary tuberculosis of the lungs.—In nearly every case of pulmo- 
nary tuberculosis, miliary tubercles are found in some part of the lung; 
usually they are seen upon the surface and in scattered areas in the 
vicinity of some older process. Occasionally in older children, but 
very rarely in infants, they are distributed through nearly the whole of 
both lungs. 

In some places the lung, with the exception of these gray granulations, 
appears quite normal; in others it is congested, and shows between the 
tubercles the lesions of simple broncho-pneumonia in its various stages. 
There is also an acute bronchitis of the middle-sized and smaller bronchi. 
The microscope shows that the tubercles usually develop in the walls of 
the small bronchi or the blood-vessels, or very close to these structures. 
In their gross appearance, the lungs in these cases resemble those in ordi- 
nary acute broncho-pneumonia, with the exception that everywhere upon 
the surface and throughout the substance of the lung are seen the small 
gray granulations, and in most cases some small yellow tuberculous nod- 
ules. The pleura is usually normal except for the presence of the tuber- 
cles. This form of the disease represents the rapid dissemination of 
tubercle bacilli throughout the lungs, the miliary tubercles being the 
. result of the inflammation excited by their presence. 

2. Tuberculous broncho-pneumonia.—This is the most frequent and 
the most characteristic form of tuberculosis in infants and young chil- 
dren, and it is the one which at this age usually causes death. In this 
form of disease there are produced in the lung, caseous nodules, or larger 
caseous areas, some of which have usually undergone softening by the 
time the case comes to autopsy. The process generally runs a somewhat 
subacute course. With the lesions mentioned there are always associated 
those of simple broncho-pneumonia. 

The pleura is involved in almost every case. There may be simply 
dense connective-tissue adhesions which bind the lung firmly to the chest 
wall, or the pleura may be greatly thickened and contain caseous deposits. 
Occasionally empyema is seen, but it is almost always sacculated and small. 

69 
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Both lungs are usually involved, but one toa much greater degree than 
the other. here are found large areas of consolidation which some- 
times involve an entire lobe, but more often areas are seen in several lobes. 
These portions of the lung appear much firmer and harder than in ordi- 
nary pneumonia. The upper lobes are more often affected than the 
lower, and especially that part of the lobe which is near the root of the 
lung, on account of its frequent association with tuberculosis of the 
bronchial glands; the disease very often extends forward from this point 
to the middle lobe of the right, or the corresponding part of the left lung. 
On section the affected part of the lung usually shows many caseous 
nodules varying in size from a pin’s head to a walnut, which appear of a 
pale yellow colour, and resemble caseous lymph nodes. They contain giant 
cells and are usually filled with bacilli, those which have softened con- 
taining yellow pus. There is nearly always seen in some part of the 
lung a large caseous area; and not infrequently there may be diffuse 
caseation of almost an entire lobe (Fig. 206). Sometimes no spot of 
softening is seen even in these large areas, but in the great majority 
of them there are found cavities of variable size with ragged but not 
dense walls. 

Softening and excavation represent the final stages of the process in 
tuberculous pneumonia. It has been shown by Prudden that these changes 
are chiefly or entirely due to other pathogenic organisms—usually the 
streptococcus or staphylococcus—and not to the tubercle bacillus. Soften- 
ing usually begins in the centre of a caseous part, often at several points 
at the same time. Areas of excavation large enough to deserve the name 
of cavities were present in thirty-five of seventy two autopsies upon tuber- 
culous patients, two years old and under. They are found in the great 
majority of the cases in which continuous pulmonary symptoms have been 
present till death. They vary in size from a cherry to a hen’s egg, and 
sometimes a much larger one is seen (Fig. 207). They are usually rather 
deeply seated, and partially or entirely filled with caseous masses or pus, 
but very seldom perforate the pleura, causing pneumothorax or pyo-pneu- 
mothorax. It is rare in a young child to find cavities surrounded by dense 
fibrous walls such as are seen in older children or in adults; for in infancy 
the process of softening once begun usually advances steadily until the 
death of the patient. 

It is very frequent to find at autopsy small cavities surrounded by 
larger areas of caseous pneumonia, and these in turn surrounded by a 
zone of simple pneumonia through which are scattered many miliary 
tubercles. Often the lesions mentioned will be present in one lobe, while 
the other lobe or the opposite lung will show only the changes of a simple 
pneumonia. 

The bronchial lymph nodes are in these cases invariably found to be 
tuberculous, and not only those at the root of the lung, but if a dissection 
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is made, a chain of these tuberculous glands will be found to follow the 
larger bronchi for some distance into the lung (Fig. 210). Sometimes 
one may discover one of these which has softened and ulcerated through 
into a small bronchus, and in this way has spread the infection through- 
out that part of the lung. 4 

Microscopical examination of these cheesy nodules shows that they 
most frequently begin as tuberculous deposits in the walls of the small 


Fie. 206. Fie. 207. 


Fie. 206.—Tuberculous pneumonia. A vertical section through the middle of the right lung 
of a child thirteen months old. The greater part of the upper lobe is uniformly caseous—a 
diffuse tuberculous pneumonia; near the centre the commencement of a cavity is seen; be- 
low it has the appearance of a consolidation from simple pneumonia. The part of the lower 
lobe shown is normal. 

Fig. 207.—Cavity from breaking down of tuberculous pneumonia; another view of the same 
lung, the section being made very near the posterior border of the lung. ‘The cavity occu- 
pies at this point nearly the whole of the upper lobe. At autopsy this cavity contained nu- 
merous loose caseous masses, the largest being the size of a marble. The lower lobe is 
normal. (For history, see Fig. 213.) 


bronchi, either in the mucous membrane, the fibrous coat, or the lymphat- 
ics ; sometimes, however, they begin in the walls of a small vein or artery. 
Cell proliferation takes place, separating the coats of the bronchus or 
blood-vessel, and partly or entirely obstructing its lumen. Softening may 
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take place and the contents be discharged into the bronchus or blood- 
vessel, About this focus other changes of an inflammatory character 
occur, as a result of which each cheesy nodule 1s surrounded by a zone 


Fie. 208.—A small tuberculous nodule surrounded by lung tissue which shows only slight 
inflammatory changes. The centre of the nodule is necrotic; at its periphery is shown in- 
filtration with round cells and several giant cells. (From Karg and Schmorl.) 


of simple broncho-pneumonia (Fig. 208) which tends, in a measure at 
least, to limit the tuberculous process. The larger caseous areas are 
formed by an extension of this process to the zone of pneumonia 
which surrounds it; but in its further growth it is still preceded by 
a simple pneumonia (Fig. 209). The rapidity with which the lesions 
advance differs much in the different cases, and is greatly modified by 
the patient’s age; in infants the progress is apt to be continuous until 
the death of the patient; in older children it is usually slower, and is 
often interrupted by longer or shorter intervals of arrest and even of par- 
tial retrogression. Such periods are marked by the absorption of the sim- 
ple inflammatory products in the zone of pneumonia surrounding the 
tuberculous nodule, accompanied by improvement in the symptoms and 
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often by a disappearance of some of the physical signs. During these times 
of quiescence there is an opportunity for the organization of the cells in- 
filtrating the alveolar walls and septa into a more or less resistant fibrous 
wall which acts as a barrier against the advance of the pathological pro- 
cess. f 

Not infrequently one sees in the post-mortem room one or two caseous, 
or less frequently calcareous, nodules encapsulated by firm, organized con- 
nective tissue where a most careful search fails to show any other tubercu- 


.—Pulmonary tuberculosis, showing areas of tuberculous pneumonia and conglomerate 
ee aT the greater part of the specimen the air vesicles are filled with the products 
of simple pneumonia. The larger dark areas, A A A, are spots of tuberculous pneumonia, 
while at 6 B only single air vesicles or groups of two or three are affected by the tuber- 
culous process. The specimen shows a comparatively early stage of the process, of which 
the late stage is represented by Fig. 208. Patient, a child three months old; the symptoms, 
those of simple acute pneumonia. There were conglomerate tubercles scattered through 
both lungs, and large areas of cheesy pneumonia in the left lower lobe. 


lous lesion in the lung. If, however, the nodules are widely scattered 
through the lung, such an arrest of the process is not to be expected. 
3. Chronic pulmonary tuberculosis, chronic phthisis.— With the patho- 
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logical process as it is seen in adults, we have nothing to do in infants 
and very young children. In those who have reached the age of eight 
or ten years the disease is essentially the same as in adult life, and need 
not be described here. 

In little children the nearest approach to this condition is seen in the 
cases of tuberculous broncho-pneumonia, which run a slow, irregular, 
and somewhat chronic course. The essential features of the process in 
these patients is a chronic interstitial broncho-pneumonia with tubercu- 
lous nodules which rarely undergo softening, but usually become encap- 
sulated. 

The gross lesions closely resemble those of simple chronic broncho- 
pneumonia (page 583). There are the same generalized pleuritic adhe- 
sions and the shrunken cicatricial condition of the part of the lung most 
affected, with bronchiectasis, compensatory emphysema, etc. ‘The tuber- 
culous nodules are old and for the most part converted into dense fibrous 
tissue in the centre of which, however, some softened, caseous areas are 
often seen. Lesions like those described, which may be regarded as a 
form of recovery, are usually found in patients who have died of other 
diseases ; sometimes in those who have died of other forms of tuberculosis 
—of the brain, bones, or peritoneum; at other times they are associated 
with a recent process in some other part of the lung. The bronchial 
glands may be somewhat enlarged and contain encapsulated caseous 
masses, or they may be calcareous. 

Bronchial lymph nodes (bronchial glands)—The prominence of the 
lesions of the lymph nodes is one of the most striking features of tuber- 
culosis in infancy and early childhood. Those which are most frequently 
affected are connected with the bronchi. The lymph nodes, to which the 
term “bronchial glands” is generally applied, consist of three groups: 
the first of which surround the trachea; the second are situated at the 
bifurcation of the trachea and surround the primary bronchi; while the 
third follow the course of the bronchi into the lung, being found, accord- 
ing to anatomists, as far as the fourth division. The anatomical relation 
of the different groups should be borne in mind, since upon them the 
symptoms principally depend. The first group, or the peri-tracheal lymph 
nodes, are in relation with the superior vena cava, the pulmonary artery, 
the pneumogastric and recurrent laryngeal nerves; the second group, at 
the bifurcation of the trachea, with the cesophagus, pneumogastric nerve, 
and aorta; the third group, with the bronchi and the branches of the 
bronchial and pulmonary arteries and veins. 

All the groups are usually involved at the same time, but in varying 
degrees, and in most cases those belonging to one lung to a greater extent 
than the other; in my own cases those of the right side have more often 
been involved than those of the left. There may be simply two or three 
tumours as large as a hazelnut, or there may be a mass two or three inches 
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TUBERCULOSIS OF THE TRACHEO-BRONCHIAL LymMpH NODES. 


From a fairly nourished child, four months old, who was under observation for 
three weeks, with slight fever and a most severe, teasing, dry cough, which was almost 
constant, and upon which no treatment seemed to have the slightest effect. At first 
there were no signs of disease in the lungs; later there were a few coarse scattered 
rales. 

There were small tuberculous deposits throughout both lungs, with quite a large 
area of cheesy pneumonia in the right middle lobe, and scattered miliary tubercles in 


other organs. 
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in diameter, which is made up of ten to twenty of these nodes fused’ 
together by inflammatory products, completely surrounding the trachea 
and both the large bronchi. It is rare that the individual glands are 
more than an inch in diameter, and most of them are smaller than this. 


4 


Fie. 210.—Tubereulous bronchial lymph nodes. Section of the lung of an infant through 
cheesy bronchial lymph nodes at the root of the lung, and adjacent cheesy masses, several 
of which have softened at the centre; the lung otherwise normal; life-size. .(After 
Northrup.) 


A well-marked but not unusual example of this condition is shown in 
Plate XX. There is usually found a chain of these tuberculous glands 
following the course of the large bronchi for some distance into the lung ; 
sometimes these are almost as large as the external group (Fig. 210) ; at 
other times they are not noticed unless a somewhat careful dissection is 
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made. The process is not infrequently more advanced in these deeply- 
seated glands than in those situated at the root of the lung; and lesions 
here are also more important, as it is very frequently through them that 
the lung becomes infected. 

The pathological changes through which these glands pass as a 
result of tuberculous infection, are very similar to those already described 
with reference to the cervical glands. Suppuration is less frequent 
than in the region of the neck, while calcific degeneration is much more 
so. This applies especially to children over three years old. In infancy 
suppuration is not infrequent _in the bronchial glands, while at this age 
calcification is extremely rare. Infection of these lymph glands is not 
always followed by general tuberculosis or even by infection of the lung. 
Although the process has gone on to caseation, these inflammatory prod- 
ucts with bacilli may become encapsulated, and may remain innocuous 
for an indefinite period. The bacilli may die or may exist here, living, for 
years. At any time the old process may be lighted up, and a more or less 
rapid dissemination of tubercle bacilli take place through the lungs or 
through the whole body. Latent tuberculosis more frequently exists in 
the bronchial lymph nodes than in any other structure in the body. 

Secondary lesions may be produced by these lymph nodes. The 
pneumogastric and recurrent nerves may be surrounded by one of these 
cheesy masses which causes pressure and irritation. The cesophagus, the 
trachea, or the bronchi, may be compressed or opened by ulceration. The 
superior vena cava usually suffers only compression, but this or any of the 
other large vessels may be opened. Ulceration may also take place into 
one of the large or small bronchi or the trachea. If the gland has soft- 
ened and broken down, and if the bronchus is a small one, the only result 
of this may be a rapid spreading of tuberculous infection throughout the 
lung. If sudden rupture occurs, a large caseous mass may escape into the 
trachea, or a large bronchus, with a result similar to that produced by any 
other foreign body. If suppuration occurs, the abscess may rupture into 
the surrounding cellular tissue, causing mediastinal or retro-cesophageal 
abscess. This may open externally at the suprasternal notch, or in the 
first or second intercostal space, or may ulcerate into any of the large 
vessels, the cesophagus, or the pericardium, or may burrow downward 
into the peritoneal cavity. 

Pleura.—This is rarely normal in any ease of tuberculosis. In acute 
general tuberculosis the only lesion may be a deposit of miliary tubercles 
upon the visceral pleura. In most of the other cases there are found 
fibrous adhesions over the part of the lung involved, binding it to the 
pericardium, the diaphragm, or the chest wall. The amount of thicken- 
ing of the pleura varies a good deal, but is rarely great. In about one 
fifth of my own autopsies tuberculous nodules were found in the pleura; 
with these lesions there is usually considerable thickening. Pleurisy with 
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a hemorrhagic exudation is very rare in the tuberculosis of early child- 
hood. Empyema is also rare, being seen in but five per cent of my 
cases, and then it was small and sacculated. Pneumothorax and pyo- 
pneumothorax are very rare in children under three years of age; they 
were not seen in any of my cases. 

Heart.—It is exceptional for the pericardium to be affected even in 
the most generalized forms of miliary tuberculosis. In such cases the 
usual lesion is a deposit of a few gray tubercles upon the visceral surface. 
In chronic cases other lesions analogous to those of the pleura may be 
seen, but all are rare in childhood. In a single instance I have seen 
miliary tubercles upon the endocardium. They are extremely rare, and 
the development of cheesy nodules in the heart is almost unknown in 
early life. 

Brain.—Tuberculosis of the brain is not uncommon during infancy, 
being then associated in nearly all cases with general tuberculosis, and 
especially with tuberculous pneumonia; but it is relatively twice as fre- 
quent after the second year. There may be found miliary tubercles alone, 
or these may be accompanied by inflammatory products—tuberculous 
meningitis—or there may be caseous nodules. Miliary tubercles are fre- 
quently found in small numbers in cases which have presented no symp- 
toms. The lesions of tuberculous meningitis have already been described. 
Cheesy nodules are rare in infancy, being noted in but 2.5 per cent of my 
own autopsies, which were mainly on children under three years old; 
while in the Pendlebury Hospital cases, including those between four and 
twelve years old, they were noted in 24.4 per cent. These nodules vary 
in size from a pea to a child’s fist; they are usually associated with tuber- 
culous meningitis, but they may exist alone. When they are large they 
rank as cerebral tumours, being most frequently seen in the cerebellum. 
They rarely soften, but may be the seat of calcareous deposits. 

Liver.—This is frequently involved in general tuberculosis, although it 
is doubtful if it is ever the seat of primary infection except in the con- 
genital cases. Usually the only lesion is the presence of miliary tubercles 
on its surface and in its substance, and in most cases these are not numer- 
ous. They are found in about two thirds of the cases. In a smaller 
number there are tuberculous nodules of various sizes. In nearly every 
protracted case the liver is markedly fatty. In very late cases of tubercu- 
losis of the bones, it is frequently the seat of amyloid degeneration. 

Spleen.—This is more frequently affected than the liver, but in very 
much the same way. In most of the cases of general tuberculosis, miliary 
tubercles are present in the spleen, these being usually numerous, oth 

upon the surface and throughout the organ. Not infrequently small tuber- 
culous nodules are also seen, but there are rarely any which are larger than 
a pea. The size of the spleen is not altered if only miliary tubercles are 
present; but with the tuberculous nodules it may be much enlarged. 
70 
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Amyloid degeneration is found under the same conditions as in the 
liver. 

Stomach.—Tuberculosis of the stomach is one of the rare lesions; both 
its contents and its acid reaction seem to protect it against direct infection 
from the mouth. Tuberculous ulcers were ‘seen in five of my autopsies, 
which is a larger proportion than is usually noted. 

Intestines.—These are less seriously affected in infancy than in older 
children, which is rather surprising when we consider how susceptible are 
the intestines of infants to other forms of infection. The explanation of 
this difference seems to me to be this: Intestinal infection is nearly always 
secondary to disease of the lungs; primary lesions being extremely rare. 
Infants usually die from the more rapid tuberculous processes in the 
lungs or brain before there has been time or opportunity for intestinal 
infection to occur. The opportunities for such infection depend upon the 
number of bacilli, which are coughed into the pharynx and swallowed. In 
infancy this number is small, because of the many who die of tuberculous 
pneumonia or meningitis before extensive softening in the lungs has taken 
place. In older children the slower course of the pulmonary disease gives 
ample time for intestinal infection, while the more extensive softening and 
excavation are accompanied by the discharge of a much larger number of 
bacilli. The intestinal lesions and those of the mesenteric lymph nodes 
with which they are almost invariably associated, are described on page 411. 

Peritoneum.—lIn infancy the peritoneum is not often involved even 
in general tuberculosis, and at this age it is very rare for it to be the seat 
of the principal tuberculous process. This occurred but once in my own 
119 autopsies. In older children it is more frequent ; of the 131 Pendle- 
bury Hospital cases, the peritoneum was involved in 37, or twenty-eight 
per cent. In most cases of general tuberculosis there are only deposits 
of miliary tubercles; less frequently there are tuberculous nodules with 
other inflammatory products. The lesions in these cases are described 
with Diseases of the Peritonzeum. 

Thymus gland.—In three of my cases tuberculous nodules were found 
in the thymus body, the size varying from a small pea to a hazelnut. 
Some of the largest nodules had undergone softening at the centre. All 
these were cases showing widely disseminated tuberculous lesions. 

Pancreas.—In three of my cases this organ also was the seat of small 
tuberculous nodules, all of them being cases of general tuberculosis. 

Uro-gemtal organs.—Serious tuberculosis of any part of the urinary 
tract is very rare in children. Miliary tubercles were found in the kid- 
neys in about one third of my autopsies on tuberculous patients. They 
are generally few in number. Tuberculous nodules of the kidney I have 
seen but once in a young child. They are very rare before the fourteenth 
year (page 670). In two of my autopsies tuberculous nodules were found 
in the suprarenal capsules. Tuberculosis of the testicle has been observed 
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in rare instances among children, although not in one of my own series, 
Koplik (New York) has reported several cases. 

Tuberculosis of the bones and of the external lymph nodes have al- 
ready been described. 


THE CLINICAL FORMS OF TUBERCULOSIS. 


I. GENERAL TUBERCULOSIS.—Cases of tuberculosis present a wide 
variety in their symptomatology. Almost every case possesses some pecul- 
iar features which depend upon the constitution of the patient, the source 
of infection, the rapidity with which the bacilli are disseminated through 
the body, or the numbers in which they enter. The general symptoms 
usually precede the local ones, but in probably the majority of cases they 
are masked and unrecognised. It is not often possible to recognise tuber- 
culosis until the process is quite well advanced in some one organ. The 
early symptoms in most cases are very indefinite and susceptible of many 
explanations. _ 

1. Cases Resembling Infantile Marasmus,—In early infancy, tubercu- 
losis often gives at first and for a long time only the symptoms of maras- 
mus. Infants are pale and thin, they do not gain in weight, and finally 
become emaciated. There is nothing characteristic about these symp- 
toms, and it should be remembered that they depend much more fre- 
quently upon simple marasmus than upon tuberculosis. There may be no 
cough and no fever sufficient to attract attention, and the case may even 
go on to a fatal termination without any symptoms except those of in- 
fantile marasmus. This I have seen at least a dozen times in cases that 
‘came to autopsy. 

More frequently, however, there are developed toward the end of the 
disease both the symptoms and signs of pulmonary disease and fever. 
These are generally found together, as the process in the lungs is the cause 
of the rise of temperature. The febrile symptoms are often not seen until 
the last two or three weeks of life. The course of the temperature is ir- 
regular. It is never of the hectic type and rarely high. The usual range 
is between 100° and 102° F. The pulmonary symptoms are generally few 
and not very well marked. ‘There is usually some cough, but it is rarely 
severe. The breathing is more rapid than would be explained by the 
temperature alone. ‘Severe dyspncea and cyanosis are rare, and are seen 
only at the close of the disease. The physical signs are those of either 
localized bronchitis or of broncho-pneumonia. 

The other symptoms usually relate to the digestive tract. There may 
be indigestion, with occasional vomiting and green undigested stools, or 
there may be diarrhoea. The intestinal symptoms depend on the general 
condition of the child and the constitutional disease, rarely upon a tuber- 
culous process in the stomach or bowels. 

If the case has gone on to the development of constant fever and rec- 
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ognisable physical signs which slowly spread, the infant’s fate is sealed. 
The progress of the case from this time is steadily downward, and the 
child can live at most but a few weeks. Death generally occurs from pro- 
gressive asthenia without the development of any new symptoms. Occa- 
sionally toward the close, cerebral symptoms rapidly develop, and the 
child is carried off in a few days by tuberculous meningitis; sometimes 
there is a rapid spreading of the disease in the lungs, and death occurs 
with symptoms of simple acute pneumonia. 

Diagnosis.—The difficulty in diagnosis is chiefly during the first year 
of lite. Every circumstance in the patient’s surroundings and family 
history which bears upon the development of tuberculosis must be 
weighed to establish the fact of inheritance or of exposure to contagion. 
In simple wasting, the usual history is that the infant was plump and well 
nourished at birth.’ A sufficient cause for its condition can in most 
cases be found in improper or insufficient nourishment or the want of 
proper care. (See causes of marasmus, page 238.) Often the wasting 
follows some acute disease of infancy, most frequently some form of gas- 
tro-intestinal disease. 

In tuberculosis, the infant may show all the signs of malnutrition at 
birth, but in most cases they are of later development. They either come 
without adequate cause, or are associated with pulmonary disease or they 
follow measles or pertussis. No explanation of the wasting can be dis- 
covered in the food, the surroundings, or in the condition of the digestive 
organs. Diarrhoea and vomiting more frequently follow than precede it. 
The above facts are sufficient to warrant a suspicion only that tubercu- 
losis is present until some local manifestation occurs, usually in the lungs. 
The early wasting without adequate cause, followed by the gradual devel- 
opment of low fever, and finally the appearance of signs of subacute 
broncho-pneumonia, form the most characteristic features of general tu- 
berculosis in early infancy. Yet all these symptoms are occasionally met 
with in cases in which the autopsy shows none of the lesions of tubercu- 
losis, for simple broncho-pneumonia frequently occurs in patients suffer- 
ing from marasmus; but in such cases fever is usually slight and it may 
be absent. 

The wasting and cachexia of hereditary syphilis sometimes resemble 
tuberculosis, but the early history in syphilis is usually so characteris- 
tic, and other symptoms of the disease are so rarely wanting, that the 
mistake is not likely to be made if a patient is submitted to a careful ex- 
amination. In the absence of definite syphilitic symptoms the chances 
are greatly in favour of tuberculosis. 

2. Cases in Older Children with Symptoms Resembling a Continued 
Fever.—Before the development of fever in these cases, there is usually 
quite a protracted period of very indefinite symptoms, each\one of which 
alone is unimportant, but all of which taken together should excite sus: 
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picion. Such children are usually delicate; they are persistently anemic 
without sufficient reason; they often show a loss in weight; there is a 
marked cachexia, sometimes a capricious appetite, and a digestion easily 
disturbed. In some of them a change in disposition is observed, and 
they become peevish or fretful and are disinclined to muscular exertion. 
All these symptoms indicate a gradual decline in the general health. 

This clinical picture may be due to many causes, but it should always 
arouse in the mind of the physician a suspicion of incipient tuberculosis, 
particularly in a child who by surroundings or inheritance is predisposed 
to that disease. After these indefinite symptoms have lasted a few weeks 
fever is added. Sometimes the prodromal symptoms are absent or 
unnoticed and fever is the first evident symptom. This fever is peculiar 
in that it comes without evident cause and without any local manifesta- 
tions of disease. ‘Ihe temperature is not often high, but it is continuous. 
The tympanites and the rose-coloured spots are not present, but the gen- 
eral aspect of the patient is strikingly like that belonging to typhoid 
fever. 

After the fever has lasted from one to three weeks there develop some 
signs of localized tuberculosis, generally in the lungs, or the fever may 
decline gradually, and although the patient improves he does not get 
well. He is still weak and does not gain in weight, and the thermometer 
shows the existence of a very slight amount of fever. Before long he 
may_grow rapidly worse and the course of the temperature becomes irreg- 
ular, with alternate exacerbations and remissions. Such an irregular and 
inexplicable fever sometimes puzzles the physician for three or four weeks 
before the characteristic features which stamp the process as tuberculous 
are present. One general symptom is almost invariably associated with 
the fever, viz., wasting. This may not be rapid, but is progressive. The 
tuberculous cachexia is frequently unmistakable; but in most of the cases 
one must wait for the process to advance far enough in some one of the 
organs to give local signs or symptoms before he can be sure of tuberculo- 
‘sis. In four cases out of five this is in the lungs. Less frequently it is 
in the peritoneum, the brain, or a general infection of the lymph glands 
throughout the body. If in the lungs, the process manifests itself as a 
broncho-pneumonia whose tuberculous character may be suspected from 
its localization—the apex or the middle of the lung in front—but chiefly 
from the fact that the general symptoms, fever and wasting, have for so 
long a time preceded the local signs of disease. From this time, the 
course of the disease may be that of a typical tuberculous broncho- 
pneumonia. 

If the tuberculous process is localized in the brain, we have dulness, 
vomiting, headache, apathy, irregular pulse, irregular respiration, and 
finally convulsions and coma—in short, the symptoms of tuberculous 
meningitis; if in the peritoneum, we have abdominal distention from 


1090 THE SPECIFIC INFECTIOUS DISEASES. 


gas or fluid, tenderness, pain, diarrhoea, or constipation ; if in the lymph 
glands, there is a general enlargement of those situated in the neck, and 
sometimes those of the axillary and inguinal regions, with symptoms indi- 
cating similar changes in those at the root of the lung. 

Diagnosis.—In distinguishing general tuberculosis from typhoid fever, 
very great stress is to be laid on the family and previous history of the 
patient and the surroundings, as favouring tuberculosis. On the other 
hand, the prevalence of typhoid fever in the family, the neighbourhood, 
or the institution in which the case occurs, is important. ‘The extreme 
infrequency -of typhoid in children under two years old should always 
lead the physician to scrutinize very carefully every case in which he is 
disposed to make such a diagnosis at that time of life. In typhoid, the 
course of the fever is more regular than in tuberculosis, but less so than 
in the typhoid of adults, and the spleen in nearly every case is sufficiently 
enlarged to be easily felt below the ribs. The rose spots are usually pres- 
ent. But the most conclusive evidence is that afforded by the blood 
reaction in Widal’s serum-test; without this, by the gradual cessation 
of the fever in the third or ‘fourth week and complete recovery of the 
patient. 

In tuberculosis, on the contrary, the fever is less regular. It common- 
ly shows wider fluctuations, the spleen is not usually enlarged, and there 
are no rose spots. ‘l'ympanites and abdominal tenderness are sometimes 
seen, but the fever shows no disposition to stop after the third week, 
and the wasting is continuous. The signs in the lungs, at first few, in- 
crease from day to day. In most cases one must wait for ten days at 
least, and in many three weeks, before a positive diagnosis can be made. 

II. TuBpERcuLous BRoNcHO-PNEUMONIA.—This occurs clinically un- 
der the following conditions: (1) It may begin in the lungs or extend to 
the lungs from the bronchial glands, the symptoms in either case being 
essentially pulmonary from the outset. (2) It may follow either form 
of general tuberculosis described—that resembling marasmus in infants, 
or that resembling a continued fever in older children. In both of these 
the pulmonary symptoms develop gradually in the course of the general 
symptoms of the disease. (3) It may occur in the course of any of the 
forms of local tuberculosis,—of the bones, peritoneum, intestines, external 
lymph glands, or skin. In such cases the invasion of the lungs frequently 
marks the last stage of the process. (4) It may follow any of the infec- 
tious diseases, especially measles or pertussis, even though they are not com- 
plicated by broncho-pneumonia, but more frequently when they are. (5) 
It may follow single or repeated attacks of simple bronchitis or pneumonia. 

Clinically the cases may be divided into three groups: First, the most 
rapid ones, lasting from one to three weeks; secondly, those running a 
more protracted course, with a duration of from three weeks to three 
months; thirdly, those which are more or less chronic. In the first two 
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groups the progress is nearly always steadily downward, and a fatal ter- 
mination the almost inevitable result; in the third form the course is more 
irregular, and marked by a series of exacerbations and remissions. 

1. The Most Rapid Cases.—In this form of the disease there are found 
scattered through certain portions or nearly the whole of both lungs, mili- 
ary tubercles and minute tuberculous nodules, the intervening parts of 
the lung being involved more or less seriously in a simple inflammation. 
In most of the cases the clinical picture is that of simple acute broncho- 
pneumonia, for it is to the accompanying broncho-pneumonia, and not to 
the scattered tuberculous deposits themselves, that the symptoms and the 
physical signs are due. ‘The development of the disease, although acute, 
is not usually abrupt. There are present, fever, cough, dyspnoea, acceler- 
ated respiration, prostration, and sometimes cyanosis. The temperature 
in these cases is never hectic, but its course is a somewhat irregular one 
the usual range being between 100° and 104° F. In most of the cases it 
differs in no respect from the temperature of simple broncho-pneumonia. 
Sometimes it is seen that the general symptoms are severe and the phys- 
ical signs wide-spread, and yet the range of temperature is not high. To 
be sure, this is occasionally seen in a simple broncho-pneumonia, but it is 
more frequent in tuberculosis. The cough early in the disease is slight, 
but later becomes severe and often distressing. In infants and young 
children it may be of a paroxysmal character, resembling pertussis. Ex- 
pectoration is wanting in infancy, and is not often seen in those under 
seven years, so that bacilli in the sputum is a symptom of only a small 
number of cases. Bloody expectoration, likewise, is rare in children. 

The conditions in the lungs which give physical signs are bronchitis 
of the smaller tubes, with areas of complete or partial consolidation. In 
character, these signs are identical with those of simple broncho-pneu- 
monia (page 547). ‘hey may be scattered throughout the whole of both 
lungs; but when localized they are more frequently in the upper than in 
the lower lobes, and rather more frequently in front than behind. Al- 
though both lungs are involved, they are usually not affected to the same 
degree. The patient may die before signs of complete consolidation are 
present; more often there are during the last few days small areas of 
partial consolidation, as shown by broncho-vesicular breathing, exagger- 
ated voice, and slight dulness. These signs may be due to the simple 
broncho-pneumonia, and are often found in the lower lobes behind. 
Large areas of complete consolidation, with pure bronchial breathing, 
bronchial voice, and marked dulness are infrequent. 

From the beginning of acute symptoms the progress of the disease is 
steadily downward, death resulting from the same causes as, in simple 
broncho-pneumonia. The end is marked by cyanosis, great dyspnoea, 
weak pulse, and extreme prostration. In a few cases there develop shortly 
before death cerebral symptoms, indicating tuberculous disease of the 
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brain. Such symptoms may be the first to lead the physician to suspect 
the process to be a tuberculous one. In these cases death may occur in 
convulsions in two or three days from the first cerebral symptoms. In 
other cases the course is slower, with the typical symptoms of meningitis. 

2. The More Protracted Cases.—In this form of the disease there are 
found in the lungs caseous nodules, with larger areas of caseous pneu- 
monia, and usually some spots of softening. ‘The process is not usually so 
generalized as in the cases just described, but as in them there is always 
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Fie. 211.—Tuberculosis following measles. Child sixteen months old, inmate of an institu- 
tion. Chart begins on fifth day of a severe but uncomplicated attack of measles, and shows 
a natural decline to normal. Fever then returned and continued till death, twelve weeks 
later. Record for the period which is omitted was much like that which immediately pre- 
cedes and follows. Early symptoms not acute, only slow wasting, slight cough and fever, 
with scattered rales throughout chest. Signs of consolidation not distinct till eighth week, 
then present in right upper lobe. Toward the end, rapid emaciation, marked pulmonary 
symptoms, and signs of cavity at right apex. Autopsy showed a large cavity, extensive 
tuberculous deposits throughout both lungs and in nearly all abdominal organs. ; 


associated a certain amount of simple pneumonia. This is the most fre- 
quent and most characteristic form of pulmonary tuberculosis in infancy 
and early childhood. Its usual duration is from one to three months; its 
course is then steady and uninterrupted. In its slower or subacute form 
it lasts from three to six months, and its course is then more irregular. 
The mode of onset will depend upon the conditions under which the 
disease develops. When the general symptoms of tuberculosis—fever and 
wasting,—have preceded those in the lungs, the evolution of the latter 
is gradual, with cough, rapid breathing, dyspnoea, increased prostration, 
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etc. When the pulmonary symptoms are present from the beginning, they 
are the same as in simple broncho-pneumonia, with the exception that they 
usually come on less acutely. The latter is true of cases which are second- 
ary to some other form of tuberculosis in the bones, peritoneum, etc. 

When pulmonary tuberculosis follows measles (Fig. 211) or whooping: 
cough which has been complicated by simple pneumonia, the early symp- 
toms may present no unusual features. After two or three weeks the tem- 
perature gradually falls, and the physical signs improve, but neither quite 
disappears. ‘The cough continues, though its severity somewhat abates. 
In the course of a few weeks the child, who has meanwhile improved some- 
what in his general condition, becomes distinctly worse, often without any 
assignable cause. The temperature rises to 102° or 103° F.; the cough 
increases, and an extension of the disease in the lungs is evident by the 
physical signs. In other cases the progress of the disease after the pneu- 
monia which complicated measles is without an intervening period of 
apparent improvement. It sometimes happens that the attack of measles 
or whooping-cough is not accompanied by any serious pulmonary symp- 
toms, and the case goes on to apparent recovery, except that there remain 
anemia, a slight cough, and fever. The temperature, although not high, 
persists; but it may be two or three weeks before there are present definite 
symptoms and signs of disease in the lungs. 

Fever is a constant accompaniment of all active tuberculous processes 
in the lungs in the child as in the adult, it being absent only during the 
periods of remission which occur in the cases of slow and irregular prog- 


DAY 1121214151617] 8) 9 2o|a1)12/13) 1415 |16]17|18119] 29/21 |22]23]24] 25] 26]27128[29/30] 31/32/33) 34]35 |30|37 |88)30|40141)42]43|44]45]46] 47 
< ol|M EE ME|ME|ME NEINEleE me|ME|ME|ME|ME|ME ME MEME |ME|ME |MEIME|ME|ME|ME|ME|ME|ME|MEIMEME|ME|ME|ME|ME|ME|ME|MEIME ME ME|ME|MEIME|ME|ME ME |ME 
106 
105, mE 
104 | le ak 
i i 
103 | 
102 VA 
101 ! i‘ A 
4 
100 a 
y 
99 
3 
tel | 


Fie. 212.—Tuberculous pneumonia, general tuberculosis. Patient eleven months old, and under 
observation at the time he was taken sick. Chart of entire illness is given. Disease began 
ag an acute pneumonia in lower part of left axilla and spread to entire lower lobe. Karly 
signs of consolidation; at end of two weeks, flatness so marked that a needle was inserted, 
fluid being suspected. Vomited frequently, and had loose discharges from bowels through- 
out the illness ; abdomen much swollen for last two weeks. Autopsy showed cheesy pneu- 
monia of part of the upper and the entire left lower lobe, where were two small cavities. 
Recent tubercles found throughout right lung, and extensive deposits in abdominal organs 
with peritonitis, intestinal ulcers, etc. : 


ress. It is a very important guide to the progress of the disease. The 
early fever depends chiefly upon the coexisting broncho-pneumonia, 
and its course resembles that of simple pneumonia of the protracted 
variety. There is no typical curve. The fever is not often steadily high, 
and in many cases it is never high (Fig. 212). It frequently runs for 
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several days between 99° and 102° F., and then, without evident cause, 
rises to 104° F. or over; again, it may be scarcely over 100° F. for days 
together. In infants the morning temperature is frequently subnormal, 
although the evening temperature may be 102° or 103° F. Even toward 
the close of the disease, when softening and breaking down are actively 
going on, the regular hectic temperature of adults is rarely seen in a 
young child (Fig. 213). While the presence of fever is of great signifi- 
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Fie. 213.—Tuberculous pneumonia, with extensive softening and excavation. A delicate child, 
thirteen months old; weight, 10 pounds; came under observation four weeks before death, 
with consolidation at apex of right lung. Signs increased in intensity, and extended in area 
until there were heard, from clavicle to below the nipple, exaggerated bronchial voice and 
breathing and many moist rales; percussion note was flat; behind, the same signs at ex- 
treme apex. No distinct signs of a cavity ; no hectic fever; no sweating. Autopsy showed 
large cavity (Fig. 207) at right apex partly filled with caseous masses ; diffuse caseous pn 
monia (Fig. 206) of the rest of right Upper lobe, with scattered deposits in the other lobes, 
the opposite lung, and a few in the abdominal organs. ‘ 


cance, its course has almost no diagnostic importance in early life. Espe- 
cially should one beware of drawing the conclusion that, because the fever 
is not hectic, there is no breaking down of the lung. 

Sweating belongs only to the late stage of the disease, and is usually 
associated with the hectic type of fever; both these are regular symptoms 
in children over seven years old, but not in very young children. 

Wasting, like fever, is characteristic of all active tuberculous processes. 
Whenever they are associated, tuberculosis should always be suspected, 
no matter how obscure the other symptoms may be. The wasting is not 
always rapid, but it is usually continuous while fever lasts. During the 
periods of temporary improvement, children may not only cease to lose, 
but may actually gain in weight. In the early stage of the disease, wast- 
ing is especially suggestive when it continues without apparent cause 
after measles or pertussis, or when it persists under other circumstances 
in spite of a good appetite and apparently good digestion. It may at 
first be so slight as not to be noticed unless the scales are employed. In 
obscure cases this steady loss of weight is a point of much diagnostic 
value, and is frequently overlooked. Toward the close of the disease there - 
is rapid and frequently extreme emaciation. 

Cough, although almost invariably present, shows no peculiarities. It 
may be hard, dry, or suppressed; it sometimes occurs in paroxysms re- 
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sembling pertussis, which may or may not depend upon the presence of 
enlarged bronchial glands. 

Expectoration is absent in infants, the matters coughed up being 
swallowed. In children over seven years old, we often get a profuse muco- 
purulent expectoration, but it is very exceptional below this age. 

Hemoptysis is a rare symptom, but not unknown even in young chil- 
dren. Henoch has reported a case of fatal hemoptysis in a child ten 
months old, where the hemorrhage was due to the rupture of an aneurism 
in the wall of a cavity. Herz, in 247 clinical cases of tuberculosis in chil- 
dren, records 8 of hemoptysis—4 of them under five years, and the young- 
est only eighteen months old. The records of 131 autopsies on tubercu- 
lous children in the Pendlebury Hospital, show that hemoptysis was four 
times a cause of death; two of these patients were under five years, and 
one was only twelve months old. I have never met with a case of hemop- 
tysis under five years old. As in adults, fatal hemoptysis is usually due 
to the opening of a large vessel by ulceration in the wall of a cavity, which 
is sometimes in the lung and sometimes in one of the bronchial glands. 

The respiration in all cases of tuberculous pneumonia is accelerated, 
and usually out of proportion to the rise in temperature. As the lung 
becomes more and more extensively invaded there is constant dyspnea. 
The pulse is rapid in the early stage, and continues so throughout the 
disease ; toward the end it becomes weak and irregular. Irregular respi- 
ration and a slow, irregular pulse, may occur at any time from the develop- 
ment of cerebral complications. 

Pleuritic pains in the chest are not frequent in children. Gastro-in- 
testinal symptoms, such as indigestion, vomiting, diarrhoa, etc., are gen- 
erally present, but are not peculiar in this disease. They usually depend 
upon the patient’s general condition, only exceptionally upon tuberculous 
disease of the stomach or intestines. The characteristic symptoms of 
intestinal tuberculosis—abdominal pain, tenderness, uncontrollable diar- 
rheea, and intestinal hemorrhage—are not often met with in children 
under five years. With such symptoms, and sometimes when they are 
doubtful or absent, careful palpation of the abdomen may disclose the 
presence of enlarged mesenteric glands. When these are not readily felt 
through the abdominal walls, they may sometimes be discovered by a rec- 
tal examination after the method of Carpenter (London). 

The spleen is often enlarged, sometimes very much so, but this does 
not occur with sufficient frequency to be of much diagnostic value. It 
may be due to tuberculous deposits, to causes connected with the lungs or 
heart, or to fever. The liver is never enlarged from tuberculous deposits, 
but may be so from amyloid or fatty SRS TERS or from obstructed 
circulation, as in the case of the spleen. 

Dropsy is rare and seen only toward the close of the disease. It may 
depend upon anemia, upon complicating nephritis, especially amyloid de- 
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generation, upon cardiac or pulmonary conditions leading to interference 
with the return circulation, or upon pressure of tuberculous retro-perito- 
neal or mesenteric glands upon the inferior vena cava. Clubbing of the 
fingers is occasionally seen in cases running a very protracted course, and 
is due to obstructed circulation. . 

Anemia is commonly associated with wasting, and it is of special im- 
portance where the latter is slight or absent. It is a frequent sequel of 
acute disease in infancy when not dependent on tuberculosis; when, how- 
ever, it is associated with low fever, cough, and persistence of rales in the 
chest, it should always excite apprehension. 

3. Chronic Tuberculous Pneumonia,—In young children this is a chronic 
interstitial pneumonia associated with tuberculous deposits. ‘These cases 
have usually had their beginning in one of the more acute forms just de- 
scribed. The primary attack runs a tedious, protracted course; there is 
a slow convalescence and apparent recovery, although this is not complete. 
Often a slight cough remains, or returns from the slightest exposure or 
other exciting cause. The child does not régain his former weight or 
vigour, and careful examination of the lungs shows that some abnormal 
signs remain. There are frequently present feeble breathing and slight 
dulness over the affected part of the lung, and occasionally friction- 
sounds may be heard. 

After a few months, possibly, the child has another attack resembling 
the first and running the same tedious course. It is accompanied by fever, 
cough, and perhaps there is a fresh consolidation of some part of the lung, 
generally in the neighbourhood of the old disease. All active symptoms 
finally subside, and most. of the signs of recent disease disappear; but it is 
usually found then that the lung is not quite in so good condition as it 
was before this second illness. The acute attacks may be repeated several 
times and pass under the name of bronchitis, broncho-pneumonia, or 
pleurisy. They may extend over a period of two or three years or even 
longer. The general health in the interval is not good, there being present 
in most cases anemia, with the usual symptoms of malnutrition ; the chil- 
dren are regarded as being very delicate. 

The course of this none thus differs in no essential particulars from 
that of simple chronic broncho- -pneumonia (page 583); the physical signs 
likewise are identical in character, although they may differ in their loca- 
tion. They are generally found n the same situations as are the signs in 
the more rapid forms of pulmonary tuberculosis in early childhood. A 
fatal result in these cases is usually brought about in one of three ways: 
(1) by the development of acute tuberculous pneumonia or miliary tuber- 
culosis of the lungs, occurring with the symptoms of one of the previous 
exacerbations which has come on without apparent cause or perhaps has 
followed an attack of measles or whooping-cough; (2) by tuberculous 
meningitis; (3) by a simple acute broncho-pneumonia. 
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Physical Signs of Tuberculous Pneumonia.—Speaking generally, there 
is no difference in a young child between the signs of a tuberculous and 
those of simple broncho-pneumonia except in their position; for cavities, 
although they are present at autopsy in most of the cases, are very rarely 
of such size and so situated as to be recognised during life. In children 
over seven or eight years old, and sometimes in those of five or six, the 
signs are essentially like those in adults. 

By reference to the description of the lesions (page 1077) it will be 
noted that the upper lobes are the seat of the most advanced disease twice 
as frequently as the lower lobes, and the right lung rather more frequently 
than the left. When the disease is in the upper lobes it is rarely at the 
extreme apex, and when it is in the lower lobes it is very exceptional to 
find it at the base, posteriorly. The region most often involved is the 
middle zone of the lung. If the signs appear first behind they are, in the 
great majority of cases, in the interscapular space; if in the lateral part 
of the chest, they are in the middle or upper part of the axilla; if in 
front, they are in the mammary region, more frequently above than below 
the nipple, but rarely extending quite to the clavicle. In other words, it 
is near the root of the lung that the disease most frequently begins, spread- 
ing thence forward more often than backward. The explanation of this 
is found in the fact that the disease in infants and young children so often 
extends from the lymph nodes at the root of the lung to the lung itself. 
The physical signs themselves may be grouped under four heads, corre- 
sponding to the pathological conditions existing in the various stages 
of the disease—viz., (1) localized bronchitis; (2) partial consolidation ; 
(3) complete consolidation; (4) excavation. . The early signs in the first 
two stages are identical with those described in broncho-pneumonia, those 
of the third stage being the signs of the persistent form. As a rule, how- 
ever, the transition of the signs from one stage to another is much slower 
in tuberculous than in simple broncho-pneumonia. 

As stated in the description of the lesions, cavities are found in the 
lungs in the majority of cases of infants dying from tuberculosis of the lungs. 
It is, however, rare that they can be recognised in children under three 
years old. From three to eight years they give more positive signs, and 
after eight years practically the same signs as in adults. The reason why 
in infancy cavities are so seldom recognised during life is because they 
are generally small, often centrally located, nearly always filled with thick 
pus or cheesy matter, and rarely communicate freely with the bronchi. 
On the other hand, it is very common to find signs in young children 
which, if heard in adults, would be regarded as almost positive evidence of 
a cavity, although none is present. These signs are cracked-pot reso- 
nance and cavernous breathing. ‘They are not usually due to bronchi- 
ectasis, since this condition belongs to chronic cases, and especially vo 
older children; but most frequently to consolidation about a large brou- 
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chus superficially situated—viz., below the clavicle, high in the axilla and 
in the interscapular region. ‘The wide area over which this broncho-cav- 
ernous breathing is heard, is one of the most striking points of difference 
from the signs of a cavity. 

Course, Duration, and Termination.— Whatever may be the evolution 
of the symptoms, and the variations are almost endless, the cases fall readily 
into two groups,—those in which the progress is rapid and steady and those 
in which it is slow and intermittent. The duration of the first group is 
from four to eight weeks. Fever is constant, wasting progressive, and the 
physical signs show a steady advance of the disease in the lungs. Dyspnoa 
becomes severe and constant; the pulse grows more and more rapid and 
feeble; and death occurs from exhaustion, pulmonary oedema, or syncope, 
less frequently from meningitis. 

In the second group the duration is from two to twelve months. The 
course can not better be described than as a succession of attacks of 
broncho-pneumonia, sometimes separated by an interval of several weeks, 
at other times one coming on before the first is fairly over. During 
exacerbations the symptoms resemble those of the first form, there being 

marked fever, wasting, cough, and dyspnea. The child may seem hope- 
lessly ill when, without any special reason, a change for the better occurs, 
the acute symptoms abating and the signs of consolidation in great meas- 
ure disappearing. Toward the end of the disease the pulmonary and 
constitutional symptoms become constant, and frequently there are added 
symptoms due to extension of the tuberculous process to other parts of 
the body—the brain, peritoneum, intestines, mesenteric glands, ete. 
These cases die, as do the more acute ones, from the local disease in 
the lungs or from general infection. 

Diagnosis.—The evidence upon which a diagnosis of tuberculosis is 
made, is of two kinds—that which relates to the patient and that which 
relates to the local disease. In any case, a diagnosis is reached by weigh- 
ing the evidence as a whole rather than by relying upon the presence of 
particular symptoms or physical signs. One should investigate the family 
history, surroundings, and previous condition of the patient; also the 
mode of onset, and course of the disease, and consider the evidence 
afforded by the examination of the patient. 

A careful examination of the family history should be made to deter- 
mine, first, the existence of phthisis in the parents or in other members 
of the family, near or remote. Children more often inherit a predis-, 
position from the mother than from the father, and are more likely to 
contract it from her, owing to the closer contact. It is not enough sim- 
ply to investigate the question of phthisis. Inquiry should be made re- 
garding meningitis, disease of the cervical glands, spine, hip, knee, or 
ankle, especially in the other children of the family. These points are 
important not only to establish the fact of heredity but also the probable 
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chances of exposure. Other conditions favourable for acquiring the dis- 
ease should be considered,such as,in a private family,exposure to nurses 
or other members of the household; also whether the surroundings have 
been such as would give oppertunities for infection, as in cases where 
a child has been reared in a tenement house, or has been long an inmate 
of a hespital-or other institution. In the child’s previous history, it is 
important to know whether there have been other manifestations of 
tuberculosis in the cervical glands, spine, hip, knee, or ankle, or the 
skin; also whether he has been liable to attacks of severe or protracted 
bronchitis or broncho-pneumonia. If he has had measles or pertussis, 
it is important to know whether they were severe, accompanied by pul- 
monary complications, or followed by a protracted cough or obscure fever. 
The child’s general constitution should be considered, whether he is 
delicate, narrow-chested, poorly nourished, or anzemic. 

In its symptoms and course it is with simple broncho-pneumonia that 
tuberculous disease is likely to be confounded. The onset of simple 
pneumonia is usually rapid and often abrupt; tuberculous pneumonia 
more frequently develops gradually with constitutional symptoms pre- 
ceding the local ones by several days or even weeks. When tuberculosis 
develops rapidly, the pulmonary symptoms and the physical signs may 
be identical in the two conditions. One is often struck during the acute 
stage with the disproportion between the general symptoms—loss of 
flesh, prostration, and temperature—and the local evidences of pulmo- 
nary disease. When the patient dies in the early acute stage the disease 
is rarely recognised, nor, indeed, can it be diagnosticated with certainty. 
Usually it is not until the time for resolution to occur that the course 
of the disease suggests something different from broncho-pneumonia. 
The question then arises whether we have to deal with a case of per- 
sistent broncho-pneumonia or with tuberculosis. ft should be remem- 
bered that it is not infrequent for simple broncho-pneumonia to resolve 
slowly or to go on to the development of chronic interstitial pneumonia; 
and that local conditions as determined by physical signs, which in adults 
would be regarded as certainly tuberculous, very often in children are 
simple processes. 

Often the course of the disease, after the first acute period has passed, 
furnishes further evidence to clear up the diagnosis; but not necessarily, 
for in tuberculosis it may be steadily downward, or it may be marked by 
periods of remission and exacerbation, and the same is true of simple 
pneumonia. Fever is a more constant symptom in tuberculosis, and it 
is usually higher than in persistent broncho-pneumonia; but the excep- 
tions are so many and the variations so wide that it is not safe in young 
children to lay very much stress upon the temperature curve. Anemia 
and wasting are more marked in tuberculosis, and in most cases pro- 
gressive. A copious muco-purulent expectoration is seen almost as fre- 
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quently in pneumonia as in tuberculosis; but in neither disease is it 
common under five years. The presence of the bacillus tuberculosis in 
the sputum is, of course, positive evidence of tuberculosis. 

With infants and young children the only satisfactory method of 
obtaining the sputum for examination is to pass the stomach-tube well 
into the cesophagus, and stain the mucous which adheres to it when with- 
drawn. This procedure, first employed I think in the Babies’ Hospital, 
has been in constant use by us in that institution for several years with 
the most satisfactory results. 

Simple broncho-pneumonia may affect any part of the lungs, but by 
preference the lower lobes posteriorly. The signs: of tuberculosis may 
likewise be found anywhere, but most frequently in the anterior part of . 
the lung, the mammary region, the axillary margin, or the apex; if pos- 
terior, the signs are usually at the apex or in the interscapular region. 
From the character of the physical signs, no inference can be drawn un- 
less a cavity can be positively made out; but when the process has 
advanced to that stage, the diagnosis is generally plain from the general 
symptoms. 

Tuberculin with older children is quite as useful for diagnosis as with 
adults. With infants and very young children, on account of the well- 
marked fever which is usually present, it is less frequently applicable. 

Meningitis developing during a pulmonary disease of doubtful char- 
acter, is generally tuberculous, and its occurrence is usually to be inter- 
preted as establishing the tuberculous nature of the process in the lungs. 
The development of cheesy lymph glands in the neck, the groin, or axilla, 
or the presence of symptoms pointing to enlargement of the bronchial 
glands, or those of chronic peritonitis with or without ascites, or intes- 
tinal hemorrhage—all point strongly to tuberculosis. 

If the acute symptoms begin during measles and persist, they may be 
due either to broncho-pneumonia or to tuberculosis. If, however, they 
begin insidiously during convalescence from measles, they are very prob- 
ably due to tuberculosis. If the symptoms begin acutely during per- 
tussis, they may be due to simple broncho-pneumonia or a tuberculous 
process; but if they develop gradually and insidiously after pertussis, 
the disease is probably tuberculosis. It should not be forgotten, however, 
that it is not uncommon for simple broncho-pneumonia occurring with 
pertussis, to persist two or three months, or until the attack of pertussis 
has subsided. 

If the child was previously healthy and living in good surroundings, 
and if the disease began with acute symptoms, the process is simple 
pneumonia in nine cases out of ten, no matter how irregular its course, 
how prolonged its duration, or what the physical signs. Still, after all 
has been said, the diagnosis is in all cases difficult, and in some, par- 
ticularly the more chronic ones, a positive diagnosis is impossible, as 
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no one knows so well as he who has an opportunity to follow his cases 
to autopsy. 

Ill. Curonic Puruisis.—This form of tuberculosis, with its chronic 
hectic fever, slow cavity formation, progressive emaciation, night sweats, 
etc., is very rarely seen before the fifth year, and it is not at all frequent 
until the tenth or twelfth year. In its symptoms, course, termination, 
and physical signs, it resembles the same disease in adults, and need not 
be described at length here. 

IV. TUBERCULOSIS OF THE BRoNcHIAL LympH Nopks (BRONCHIAL 
GLANDS).—This condition is usually associated with some form of pul- 
monary tuberculosis, but it may exist as the most important and some- 
times as the only tuberculous lesion. 

Its symptoms are usually associated with those of pulmonary or gen- 
eral tuberculosis; but they may occur when the pulmonary changes are 
too few to be recognised either by symptoms or physical signs. From the 
great frequency with which this lesion is found in infants and young chil- 
dren, it might be expected that local symptoms would be common in such 
patients. They are, however, in my experience, quite exceptional. Most 
of the cases in which well-marked symptoms occur are in children over 
two years old, and it is between the third and tenth years that they are 
usually seen. In infancy, although these glands are almost invariably 
affected, death in the great majority of cases occurs from the pulmonary 
disease, before the later changes in the glands have had time to develop. 

General symptoms indicating a tuberculous cachexia may or may not 
precede the local ones. The latter are chiefly mechanical, and depend 
upon the size of the glands and upon their anatomical relations, and very 
little or not at all wpon the nature of the changes in them. The most 
important relations, so far as the production of symptoms is concerned, 
are those which they bear to the pneumogastric and recurrent laryngeal 
nerves, the superior vena cava, the trachea, and bronchi; those less impor- 
tant are to the aorta, pulmonary artery, and cesophagus. 

Pressure upon or irritation of the pneumogastric or recurrent nerves 
produces cough, dyspnoea, and sometimes a change in the voice. The cough 
is hoarse, persistent, and teasing, and frequently occurs in paroxysms which 
in many respects resemble those of pertussis, but it lacks the characteristic 
whoop, and is not accompanied by the expectoration of the mass of tena- 
cious mucus. ‘These paroxysms are severe and often prolonged, but careful 
observation shows distinct differences from those of pertussis, though by 
an unfamiliar ear the two are easily confounded. The dyspnoea, like the 
cough, is paroxysmal, and sometimes strongly resembles ordinary spas- 
modice croup; at other times it is like a severe attack of asthma. Such 
symptoms may come and go, but they are frequently prolonged, and usu- 
ally in the interval between the severe seizures the patient is not wholly 
free from dyspnea. Although the chief cause of dyspncea is no doubt 
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nerve irritation, it may be due in part to pressure upon the trachea or one 
of the large bronchi. In dyspnoea from pressure on the trachea the head 
is usually thrown back, and the obstruction is more frequently on expira- 
tion than on inspiration. 

After such symptoms as those mentiomed have existed for a few days 
or weeks, and in some cases without any warning, there may occur a sud- 
den attack of asphyxia which may prove fatal. This is generally due to 
ulceration of a caseous gland into the trachea or a large bronchus and the 
escape of a large mass into the air passages, where it produces the same 
effects as any other foreign body. 

Loeb has collected fifteen cases of this description, a summary of 
which gives a good idea of the circumstances under which this accident 
usually occurs: In four cases death took place in the first attack of suffo- 
cation, the only previous symptom having been cough; in three’ there 
had been a number of milder attacks extending, in two of the cases, over 
a considerable period before the occurrence of the fatal one; in three, 
death occurred in the first attack, in children who had no previous cough 
and who were apparently healthy; in one, the fatal attack came on during 
pertussis, In the majority of the cases, death followed in from five to ten 
minutes from the first symptom; in a few the patients lived for an hour. 
In rare cases after ulceration into the trachea, the patient has coughed up 
a large quantity of foul pus, and recovered. : 

Pressure upon the superior vena caya is usually associated with spas- 
modic dyspncea and cough, and causes cyanosis of the face and blueness 
of the lips. There is frequently a puffiness of the face, and there may be 
marked edema. The coexistence of cyanosis with such cedema, when the 
urine is free from signs of renal disease, should always lead one to suspect 
pressure at the root of the lung. In some rare cases the interference with 
the return circulation has been so marked that meningeal hemorrhage 
has resulted. By a process of ulceration set up by these glands they may 
open, not only into the air passages, but into the pericardium, the cesopha- 
gus, or any of the large vessels. The last mentioned is usually followed 
by instant death. Aldibert reports two cases in which the pulmonary 
artery was opened, death occurring from hemoptysis, as there was also a 
communication with one of the large bronchi. In Vogel’s case the sub- 
clavian vein was perforated, and death resulted from the entrance of air. 
If ulceration takes place into the surrounding connective tissue, a medias- 
tinal abscess may result, producing any of the pressure symptoms noted 
above, and, in addition, dysphagia from pressure on the wsophagus. Such 
an abscess may point in the supra-sternal notch; it may open through the 
chest anteriorly between the ribs or at the xiphoid cartilage; or it may 
burrow along the cesophagus to the peritoneal cavity. As arule, however, 
patients die of general tuberculosis before the local conditions have ad- 
vanced so far. 
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Physical Signs.—In order to produce physical signs, the mass of tuber- 
culous lymph nodes must be large enough to form a mediastinal tumour, 
or so situated as to produce pressure on the trachea or bronchi. As a rule, 
the signs are more characteristi¢ behind than in front. Percussion may 
give dulness anteriorly over the first piece of the sternum or posteriorly 
along one or both sides of the spine from the second to the fifth dorsal 
vertebra; the dulness is rarely complete. Auscultation posteriorly may 
give in the most marked cases amphoric or cavernous breathing, or exag- 
gerated bronchial breathing with prolonged expiration, in those which 
are less pronounced. Large, moist rales are sometimes heard. ‘The aus- 
cultatory signs are so like those of a cavity that it is often difficult to 
believe that a cavity does not exist. The sounds heard appear to be those 
produced in the trachea and bronchi transmitted to the ear with great 
exaggeration by the mass of lymph nodes which surrounds them and 
fills the space between them and the chest wall. When the head is thrown 
back a venous hum may sometimes be heard. If one of the primary bron- 
chi or one of its lobar divisions is compressed, there may be very feeble 
respiration over one lung or one lobe; if the pressure is sufficient to pre- 
vent the entrance of air, or if one of these large tubes has been plugged 
by a caseous mass, there is an absence of respiratory murmur over a single 
lobe or an entire lung. This sign is of great diagnostic value, but it is 
not often present. 

Diagnosis.—Hnlargement of the bronchial glands to a sufficient degree 
to produce symptoms, may occur in syphilis, in Hodgkin’s disease, and in 
various forms of malignant disease of the mediastinum. A certain amount 
of swelling is seen in nearly all cases of simple bronchitis or pneumonia, 
especially in those running a subacute or chronic course. Whether this 
simple hyperplasia is ever sufficient to cause such symptoms as those men- 
tioned is exceedingly doubtful. I have myself.never known it to pro- 
duce anything more marked than a spasmodic cough. ‘The great infre- 
quency of other forms of enlargement to a sufficient degree to be of 
clinical importance, usually warrants us, from the symptoms mentioned, 
in making the diagnosis of tuberculosis. The development in a child of 
a chronic abscess in the anterior mediastinum, is almost always due to 
tuberculous glands; and so is one in the posterior mediastinum, provided 
Pott’s disease can be excluded. 

The most important points for diagnosis are the association of a spas- 
modic cough with paroxysms of dyspncea resembling asthma or croup, 
and cedema or congestion of the face. More stress is to be laid upon 
the symptoms than upon the physical signs; the latter are at most only 
confirmatory. The chief difficulty in diagnosis is found in those cases 
which present few or no other signs of tuberculosis, and which come first 
under observation with attacks of dyspnea or asphyxia resembling laryn- 
geal stenosis. In many such cases tracheotomy has been done without 
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finding any cause for the dyspnoea, the autopsy showing it to be due to 
ulceration and impaction of a caseous gland. : 

General Prognosis of Tuberculosis.—The outlook for a young child 
with general or pulmonary tuberculosis is always bad. So long as the 
disease remains confined to the lymph nodes, the child is not usually in 
danger, except from accidents connected with their softening and ulcer- 
ation, which after all are rarc. Spontaneous cure may occur in these 
glands in the same way as in others in the body—viz., by encapsula- 
tion, calcification, etc. Such a result is no doubt a very frequent one; 
exactly how often it occurs it is impossible to say. But when once the 
disease has gained any headway in the lung itself, its steady advance is 
almost certain in a young child. In those who are older and have more 
resistance the chances of an arrest of the process are much greater. 

If the bacilli have gained entrance into the body in any considerable 
numbers, even though they are shut up in an encapsulated, caseous, 
bronchial gland, the patient is never free from the danger of general 
infection. 

Prophylaxis.—The prevention of tuberculosis must have constant ref- 
erence to its cause. The first essential is the destruction of the tubercle 
bacilli wherever they exist. Since most of the germs existing in the air 
are derived from the sputum of patients affected with pulmonary tuber- 
culosis, it should be insisted upon, everywhere and at all times, that the 
sputum from such cases should be collected in special cups or cloths and 
destroyed either by germicides or by fire. The next point is to avoid 
needless exposure. A tuberculous mother should on no account nurse 
her child nor kiss it upon the mouth. A wet-nurse likewise should be 
free from any tuberculous taint. No nurse or other care-taker should 
ever be employed about children who has, or ever has had, pulmonary 
tuberculosis. It is wise to exclude also those who suffered when children 
from tuberculosis of the bones or the cervical glands, although the dan- 
ger from such persons is extremely slight. If active tuberculosis exists in 
any member of the family,a young child should be kept away from the 
room, and if possible should not reside in the house. On no account 
should infected persons be allowed to kiss children or sleep in the same 
bed with them. ‘The danger from drinking-cups and other dishes should 
not be forgotten. A tuberculous person should either haye his special 
dishes, or the utmost care should be taken to boil all those which he has 
used. Cows whose milk is used for children should be under regular yeteri- 
nary inspection and should have passed the tuberculin test. In any case 
where the slightest doubt regarding the health of the cows exists, or where 
the source of the milk is unknown, the milk should be heated to a tem- 
perature of 155° F. for thirty minutes. The danger of infection through 
the alimentary canal is very much less than through the respiratory tract, 
and consequently the precautions first mentioned are much more impor: 
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tant than those relating to the food, although the latter should on no 
account be neglected. 

In the case of delicate children and those of tuberculous parents or 
with other tuberculous relatives, everything possible should be done to 
fortify them against the disease. They should be kept under more or less 
constant medical supervision as regards their clothing, manner of life, 
etc., and should take cod-liver oil every winter. Every attack of bron- 
chitis or broncho-pneumonia should be watched with the greatest solici- 
tude. Exposure to measles or pertussis should especially be avoided. The 
country rather than the city should be chosen for residence, and the child 
should spend the winter and spring in some warm, dry climate, such as 
that of southern California, the interior of South Carolina or Georgia, 
or Lakewood, N. J. Parents should be distinctly taught that watchful- 
ness and care do not mean coddling or the keeping of children in the 
house the greater part of the time. Such children should live as much 
as possible in the open air, and every form of sport encouraged which 
tends to keep them there. Overheated houses are one of the most pro- 
lifie agencies in perpetuating a delicate condition of health. Plenty of 
fresh air in sleeping apartments should always be insisted upon. All 
eatarrhal troubles of the nose and pharynx should receive early and 
prompt attention, especially should hypertrophied tonsils and adenoid 
growths of the pharynx be removed, since these are conditions which 
form a most favourable nidus for the growth of tubercle bacilli. 

Treatment of General and Pulmonary Tuberculosis.—If fresh air and a 
proper climate are necessary for the cure of this diseaSe in adults, they are 
tenfold more necessary in the case of children. Without them there is 
little hope for a child with active pulmonary tuberculosis. Nowhere do 
these cases do so badly as in a hospital located in a city, and no class of 
hospital cases do worse than these. - The same regions that are beneficial 
for adult cases usually agree with children, with the exception that the 
latter, as a rule, do better ina warm than ina cold climate. Plenty of 
fresh air and sunshine are essential. A child must be where he can be 
kept in the open air for at least several hours each day, in spite of 
fever, cough, or other acute symptoms. 

For the most acute cases where the children are confined to the bed, 
the largest, best-ventilated, and sunniest room available should be secured, 
and a window should be open the greater part of the time. The genera) 
management of such cases is the same as for those with acute pneumonia. 

No specific remedy for tuberculosis has as yet stood the test of expe- 
rience. The diet is a matter of the utmost importance. Tuberculous 
patients must be fed like most other sick children, care being taken not to 
disturb the digestion by the unnecessary use of drugs. Fora staple article 
of diet, milk is the best, and where this is not well borne some of its sub- 
stitutes—kumyss, matzoon, etc.—may be tried. Cream is almost as use- 
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ful as cod-liver oil, and should be given in one form or another whenever 
the child can take it. 

The two drugs which are most useful are creosote and cod-liver oil. 
Creosote may be given both by the stomach and by inhalation, as in cases 
of pneumonia. By the stomach there maysbe used for older children, the 
shellac-coated pills containing one or two drops of creosote; for those 
who are younger, it may be given in combination with the liquid pepto- 
noids or in an emulsion with cod-liver oil. Cod-liver oil is usually best 
given in a fresh emulsion, although some children bear the pure oil bet- 
ter than any other preparation. Inunctions of this or other oils are of 
some value when it is not well tolerated by the stomach. Arsenic, iron, 
and the compound syrup of the hypophosphites are all useful as general 
tonics, but as specifics their action is very questionable. 

When symptoms pointing to tuberculosis of the bronchial glands are 
present, the syrup of the iodide of iron should be used in the same way as 
in disease of the cervical glands. When they ulcerate into the trachea 
or larger bronchi, they generally cause death, no matter what is done. 


CHAPTER XI. 
SYPHILIS. 


SyPHIiis is a communicable disease due to a specific poison. Of the 
various micro-organisms which have been associated with this disease 
the only one which deserves mention is the spirocheta pallida of Schau- 
dinn, Although but recently published, many confirmations of his work 
have already appeared. The organism is an elongated spirillum. It has 
been found in the adult in the primary lesion and in inguinal lymph 
glands; in cases of congenital syphilis, in the cutaneous lesions and in 
the liver and spleen. It has not yet been cultivated. 

In infancy and childhood both the acquired and the hereditary forms 
of syphilis are seen. 


ACQUIRED SYPHILIS. 


While acquired syphilis is very much less frequent than the heredi- 
tary variety, it is by no means a rare disease in early life. It is not im- 
probable that some of the manifestations of syphilis in later childhood 
which are usually denominated “late hereditary syphilis,” are really 
due to the acquired form. 

Etiology.—An infant may be infected by its mother during parturi- 
tion; but this is extremely rare and can take place only when there 
are lesions upon the mother’s genitals. Infection is more likely to 


HEREDITARY SYPHILIS, 1107 


be from a mother who contracts syphilis subsequently to the birth of 
the child, and may occur through nursing or accidental contact by 
kissing, etc. In either of these ways children may be infected by wet- 
‘nurses, or from a venereal sore upon the nipple. Whether syphilis can 
be communicated through the rfilk when the nipple is perfectly healthy 
and free from fissures, is somewhat doubtful. 

Syphilis may be communicated directly from a syphilitic child to one 
who is healthy by kissing, sexual contact, or indirectly by means of bot- 
tles, spoons, cups, clothing, etc. The latter mode of infection is most 
likely to occur in institutions. Vaccination was formerly a not infre- 
quent mode of communicating syphilis, but since the general introduc- 
tion of bovine virus this is very rarely seen. Cases have been recorded 
by Taylor, Hutchinson, and others where the disease has been conveyed 
by the rite of circumcision, either from the mouth or the instruments of 
the operator. 

The relative frequency of the different sources of infection is shown 
by Fournier’s statistics of forty cases: The source of infection was the 
parents in nineteen; nurses, in eight; servants, in four; sexual contact, 
in four; vaccination, in two; other children, in two; a physician, in one. 
The ages at which the disease was acquired in this series of cases were as 
follows: during the first year, nineteen; during the second year, ten; 
during the third and fourth years, seven; from the fifth to the fourteenth 
years, six. ° 

Symptoms.—The symptoms of acquired syphilis in children are in all 
respects similar to the same disease in the adult. A primary sore is pres- 
ent at the site of infection, which is most frequently the lips, the mouth 
or some part of the face; very rarely is it seen on the genitals. There 
are very few individual symptoms belonging to hereditary syphilis which 
may not also be present when the disease is acquired. Its course, how- 
ever, is very much milder in the latter and a fatal termination is rare. 
Fournier states that of his forty-two cases only one died of marasmus. 
This marked contrast to hereditary syphilis is due chiefly to the fact that 
in the acquired variety the infant is rarely affected during the early 
months of life, a time when hereditary syphilis is so very fatal. 

Tertiary symptoms may appear at any time from three to twenty years 
after the original infection. 

The treatment is the same as in hereditary syphilis. 


HEREDITARY SYPHILIS. 


Etiology.—A child may inherit syphilis from both parents or from 
either separately. If both parents are syphilitic, the child is usually but 
not invariably so. The symptoms, however, are not more severe than 
when the inheritance is from one parent only. The likelihood of trans- 
mission depends upon the stage of the disease in the parents. If both 
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are suffering from secondary symptoms, transmission is almost certain. 
If active treatment has been employed for several months, if the child is 
born at a period when no active symptoms are present, or if the symptoms 
are of a tertiary character, the offspring will probably escape. First-born 
children are more likely to suffer severely from syphilis than the later 
ones, provided infection of the parents has taken place prior to the birth 
of all the children. 

Infection from the father.—Syphilis may be inherited from the father 
alone. In this case the disease is probably communicated directly from 
the semen to the ovum. It is more likely to be transmitted from the 
father than from the mother, as the child is frequently syphilitic when 
the mother has few or no active symptoms. Of twenty cases observed by 
Meyer in which the father alone was syphilitic, the foetus was discharged 
macerated in eleven cases, and nine children were born with congenital 
syphilis, all but one dying soon after birth. It is possible, though rare, 
for the father to convey syphilis when he is free from symptoms, or when 
he is suffering from tertiary symptoms only. 

Infection from the mother.—It is certain that syphilis may be trans- 
mitted when the mother alone is diseased, as is shown by cases where 
women who have acquired syphilis while wet-nursing infected children, 
have subsequently borne syphilitic children, the father remaining healthy. 
If the mother only is syphilitic the probabilities of transmission to the 
child appear to be considerably less than if the father alone is affected. 
If the mother’s symptoms are tertiary the child will probably escape. 

Both parents healthy at the time of conception and the mother infected 
during pregnancy.—Under these conditions the child may or may not be 
syphilitic. Transmission to the child is much less likely to occur if the 
mother is infected during the last two months of her pregnancy than 
earlier, although, as Hutchinson’s cases conclusively show, there is no cer- 
tainty that the child will escape. Diday states that if the mother is in- 
fected before the fourth week and proper treatment is instituted, the 
child will usually escape on account of the relation of the embryo to the 
maternal circulation during this early period. 

Can a healthy mother bear a syphilitic child ?—In 183% Colles enun- 
ciated the following proposition, the truth of which has been abundantly 
verified since his time: “ A new-born child affected with inherited syphi- 
lis, even although it may have symptoms in the mouth, never causes 
ulceration of the breasts which it sucks if it be the mother who suckles it, 
although continuing capable of infecting a strange nurse.” 

Caspary inoculated with syphilis a woman, apparently healthy, who 
had aborted with a syphilitic child; the result was negative. A similar 
experiment was made by Neumann, with a like result. Widal reports a 
case of an apparently healthy woman who had a syphilitic child by an 
infected husband; later, by a second husband who was free from syphilis, 
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she had a syphilitic child. The conclusion seems irresistible that the 
carrying of a syphilitic child gives immunity to the mother against the 
disease and that this immunity is due to the fact that she herself suffers 
from syphilis, or a modification of that disease. According to Hutchin- 
son, the modified syphilis acqurred by a woman under the circumstances 
mentioned, bears to syphilis acquired from a chancre a somewhat similar 
relation to that which vaccinia bears to smallpox. The mother under 
these circumstances can not be inoculated, either by her syphilitic nurs- 
ing-infant or artificially. 

The communicability of hereditary syphilis—That hereditary syphilis 
is contagious is conclusively shown by a number of recorded instances 
in which a healthy wet-nurse has been infected by a syphilitic infant. 
However, such examples of contagion are very rare, and many writers 
of large experience state that they have never seen it. It is certainly 
true that the danger of spreading infection from a case of hereditary 
syphilis has been-exaggerated, and that it differs so much in this respect 
from the acquired form of the disease that this peculiarity is of some 
value in differential diagnosis. 

Lesions.—Death may be due to syphilis, and yet the autopsy may re- 
veal no characteristic anatomical changes, and in fact there may be no 
demonstrable changes in any of the organs. 

Bones.—In the case of a syphilitic foetus, a stillborn child, or one 
dying soon after birth, the changes in the bones are more uniformly 
present than are any other lesions. They are in fact rarely wanting, and 
it is by them usually that syphilis is recognised post mortem. The long 
bones are principally affected, the most important changes being found 
at the junction of the shaft with the epiphyseal cartilage. The lesion 
is termed an epiphyseal osteo-chondritis or acute epiphysitis. There is 
in the early stage congestion, swelling, and cell proliferation, which may 
be followed by separation of the epiphysis, suppuration in the neighbour- 
ing joint, osteomyelitis, and necrosis. These changes are more fully 
considered. under Diseases of the Bones. 

Liver.—This is probably more frequently involved in the foetus and 
newly-born infant than any other organ. The syphilitic lesions of the 
liver have been studied very fully by Hudelo. He describes as present 
in the youngest infants an interstitial hepatitis, a gummatous hepatitis, 
and a combination of the two varieties. 

In the interstitial form, which is most frequent in infancy, there is 
first a congestion and swelling of the organ, with the exudation of leuco- 
cytes in groups. The liver is enlarged, frequently very much so, but pre- 
sents few other gross changes. Later there is increased exudation be- 
tween the liver cells, new connective tissue forms, and atrophy of the liver 
cells takes place, with obliteration of some of the portal and hepatic 
vessels. This process may be diffuse, but it is usually in patches. Groups 
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of miliary syphilomata may also be found. If the process is diffuse, the 
liver is large, firm, and of a grayish-yellow colour. If it is localized, the 
affected areas are yellow or gray and the other parts are normal. 

The gummatous form is not frequent in early infancy, but belongs to 
a little later period. In this there may be miliary syphilomata with in- 
terstitial changes, and in addition the formation of small or large gum- 
matous tumours, which may be softened at the centre. They are sur- 
rounded by zones of new connective tissue and the liver cells are atro- 
phied. Amyloid changes may be present. 

In the late form of hereditary syphilis, usually seen in children over 
four or five years old, the liver is rarely affected. Hudelo was able to 
collect but forty-seven such cases. The lesions resemble those of the 
congenital variety. There are found cirrhotic changes, which may be 
diffuse or circumscribed, and gummatous deposits, which vary from a 
minute size to that of a cherry; there may be amyloid degeneration. 

Spleen.—This is almost invariably enlarged in newly-born children 
with syphilis and in syphilitic foetuses, but nothing characteristic is found 
under the microscope (Birch-Hirschfeld). In older children the enlarge- 
ment of the spleen is apt to be greater than at birth; the organ may be 
the seat of interstitial changes, and sometimes there may be gummatous 
deposits. These changes are rare in children under two years of age. 

Respiratory system.—In syphilitic infants which are stillborn and in 
those which die soon after birth, there is frequently found in the lungs 
what is known as “ white pneumonia.” This process consists, according 
to Hillier, in fatty changes in the epithelium of the air vesicles; with this 
there is associated a certain amount of interstitial pneumonia, which is 
chiefly peri-bronchial. In older cases the interstitial pneumonia is ex- 
tensive, and the lungs may be the seat of gummatous deposits, which 
soften and form small cavities. Accompanying these changes there 
may be bronchiectasis, emphysema, and the usual secondary lesions 
which follow chronic interstitial pneumonia. In syphilitic infants there 
is a strong tendency for all inflammations of the lungs to become chronic. 

The trachea and bronchi are in rare cases the seat of stenosis, which 
results from cicatrization following the softening of gummatous deposits 
in their walls. Lesions of the larynx (page 507) are also infrequent. 
There is usually perichondritis, which more often involves the epiglottis 
than any other part, and sometimes there is the formation of papilloma- 
tous masses; but ulceration and stenosis are both rare. 

The .nasal mucous membrane in the early stage of the disease is very 
constantly the seat of a chronic catarrhal inflammation, which may be 
accompanied by superficial ulceration. In the late cases there is deeper 
ulceration, from the breaking down of gummata, with extension to the 
periosteum, cartilages, and bones, causing perforation of the septum, ne- 
crosis of the bones, etc. 
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Nervous system.—Syphilitic lesions of the brain and cord are rare in 
children as compared with adults, and they are especially so in infancy. 
The most characteristic cerebral lesion of the newly-born child is hydro- 
cephalus, which may depend upon ependymitis, as in two cases reported 
by D’Astros, the disease proving fatal in the second month. Syphilitie 
meningitis is exceedingly rare under two years. There is occasionally 
seen in young infants a chronic basilar meningitis of syphilitic origin. 
Chronic pachymeningitis associated with gummata has been observed as 
.early as the fourth year. Money (London) has reported a case with 
symptoms beginning at eleven months, in which there was chronic men- 
ingitis with great thickening of the dura mater and cerebral sclerosis. 
A few other cases of a similar nature have been recorded. 

Nearly all the syphilitic lesions of the nervous system which are seen 
in adult life have been observed in childhood, but infrequently, and in 
young children they are extremely rare, although Barlow’s patient with 
multiple gummata at the base was only fifteen months old. 

Heart and arteries.—These may be affected even in young infants. 
Adler (New York), of four cases examined, found two in which well- 
marked lesions were present in infants under four months. There was 
endarteritis of the coronary arteries accompanied by the early changes 
belonging to interstitial myocarditis. Chiari has reported syphilitic 
endarteritis of the brain at fifteen months, followed by thrombosis and 
softening. 

Digestive system.—Chronic catarrhal pharyngitis is almost a constant 
symptom of the early cases. Later there is seen superficial or deep 
ulceration of the pharynx, tonsils, or fauces, which may lead to perfora- 
tion of the soft palate or to the formation of condylomata. 

There are no important lesions of the stomach or intestines either 
with early or late syphilis. The rectum is occasionally the seat of ulcera- 
tion, and condylomata may form even in young children. 

Organs of special sense.—Otitis is a frequent accompaniment of the 
early syphilitic pharyngitis. It is very likely to become chronic, and in 
many cases results in a permanent impairment of hearing. Iritis is rela- 
tively rare in children, but it may occur even in intra-uterine life, as 
shown by the presence of adhesions in newly-born children. It is usually 
seen in infants four or five months old, and is always serious. Interstitial 
keratitis occurs frequently as a late manifestation of syphilis. Choroid- 
itis and optic neuritis are both occasionally seen, but they are rare. 

Genito-urinary organs.—Nearly all these may be affected, but gener- 
ally in the late period of the disease. There may be chronic intersti- 
tial nephritis and more rarely gummatous deposits in the kidney, intersti- 
tial changes in the suprarenal bodies, and orchitis, which usually affects 
the body of the organ, rarely the epididymis; it is generally an inter- 
stitial inflammation, with or without gummatous deposits. 
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Among the less frequent visceral lesions may be mentioned, abscesses 
of the thymus, which are usually small and multiple; enlargement of the 
pancreas, with an increase of connective tissue and glandular atrophy; 
and chronic peritonitis. The lesions of the mucous membranes will be 
considered under Symptoms. 

Symptoms.—As the result of syphilis, Suerte may take place at any 
period of pregnancy, with the discharge of a dead or macerated foetus, or 
the child may be stillborn at term, or it may be born alive prematurely, 
but with so feeble a vitality that it survives but a few hours. Under 
these circumstances it is often difficult and sometimes impossible to decide 
positively with reference to the existence of syphilis. Maceration of the 
foetus or peeling of the skin is no proof, and even the examination of the 
internal organs may not be conclusive. Lomer examined 43 foetuses, all 
dying before the thirtieth week of pregnancy; he found the spleen and 
liver enlarged in all, and marked bone changes in 21. Birch-Hirschfeld 
examined 108 newly-born syphilitic infants; he found the spleen invaria- 
bly enlarged ; typical bone changes were present in 35, but in many cases 
the bones were normal. Mervis, from an examination of 92 syphilitic 
foetuses, states that no eruption upon the skin was found earlier than the 
eighth month. 

Symptoms are present at birth in only a small number of cases. In 
such there is usually a very severe degree of infection, and the infants 
do not often live more than a few days. Upon the skin there may be 
seen an eruption of pustules, papules, or bulle. The bulle are usually 
upon the soles and palms, but may be found upon other parts of the body. 
The name “syphilitic pemphigus ” is often given to this condition. Pem- 
phigus in the newly born, however, is not invariably due to syphilis, but 
may be present in other conditions of low vitality. The bulle are at first 
small, and then coalesce and form larger ones two inches or more in 
diameter. They contain a turbid serum which is sometimes tinged 
with blood, and sometimes yellow from pus. Pustules, when present, are 
usually seen upon the face or scalp. The general appearance of these in- 
fants is wretched in the extreme. The body is wasted, the skin wrinkled, 
and temperature subnormal. The spleen is usually enlarged and often 
the liver also. They suck feebly or not at all, and usually die from inani- 
tion within two weeks. 

In the great majority of cases the infant appears healthy at birth, and 
continues so fora variable time before the manifestation of the character- 
istic symptoms of syphilis. As a rule, the more intense the infection, the 
earlier the symptoms make their appearance. The earliest symptoms are 
generally seen between the second and the sixth weeks. If three months 
pass without evidence of syphilis, the child may be considered safe, the 
exceptions to this rule being very few. Miller (Moscow) gives the fol- 
lowing statistics of the time of beginning of symptoms in 1,000 cases: 
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Symptoms appeared during the first week................ 85 cases. 
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Sometimes the constitutional symptoms—wasting, cachexia, etc.—are 
noticed before the local ones, but usually this is not the case. Generally 
the first symptom is the coryza or “ snuffles,” which resembles an ordinary 
cold in the head, except that it persists. It is accompanied by a hoarse 
cry, indicating that the larynx participates in the catarrhal inflamma- 
tion. Soon the eruption makes its appearance, being generally first seen 
upon the hands, feet, and face. Fissures and mucous patches may be 
seen upon the lips, about the anus, etc. There is often slight fever, from 
99° to 101° F. There may also be observed excessive tenderness and 
swelling about the shoulders, elbows, wrists, or ankles, due to acute epi- 
physitis, which may cause the child to cry from the slightest amount of 
handling, and the limbs may be moved so little that paralysis is sus- 
pected. 

In a severe case, as these local symptoms develop, the infant’s gen- 
eral nutrition suffers. It loses steadily in weight; it becomes extremely 
anemic; it whines and frets almost continually, but especially at night. 
The features have a pitiful, drawn expression; and the face is wrinkled, 
giving the infant a very old appearance. The skin has a peculiar sal- 
low colour, which has been well described as café au lait. The symp- 
toms may continue until a condition of extreme marasmus is reached, 
or death occurs from some intercurrent affection of the lungs or diges- 
tive organs. 

In the milder forms of infection the severe constitutional symptoms 
described are not seen, although the local evidences of disease are well 
marked. The severity of the symptoms is also much modified by treat- 
ment, especially when this is begun early. 

The most important local symptoms are the coryza, eruption, fissures 
about the mouth and anus, mucous patches, painful swellings at the ex- 
tremities of the long bones, pseudo-paralysis, and onychia. 

Coryza.—In most of the cases this is the first symptom. Beginning 
like an ordinary catarrh, it is distinguished by its severity and its per- 
sistence. There is a copious discharge of mucus and serum, often tinged 
with blood. Thick crusts form, which produce the usual symptoms of 
nasal obstruction; there is great difficulty in nursing; the infant breathes 
through the mouth, and the mucous membrane of the mouth is dry, caus- 
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ing great discomfort. If untreated, the process, which at first involves 
the mucous membrane only, may extend to the submucous tissue, causing 
ulceration; but the cartilages and the bones of the nasal fosse are not 
involved till a later period in the disease. 

The nasal catarrh is associated with more or less laryngitis, causing 
hoarseness or aphonia, and rarely there may be laryngeal stenosis. Dillon 
Brown has reported one case in an infant six weeks old, which recovered 
after intubation. 

Eruption —This usually occurs after the coryza has lasted about a 
week; but the two may come at the same time; or the coryza may be 
au cue or so slight that the rash appears to be the first symptom. 

Occasionally there is seen a diffuse blush or roseola, but more fre- 
quently the eruption is macular, occurring in small, dark-red spots about 
the size of the infant’s finger nails, usually circular and often slightly 
elevated; there is no surrounding inflammation, 
and rarely any itching. It is usually most 
abundant upon the face, the neck, and the ex- 
tensor surface of the upper and lower extremi- 
ties, especially the hands and feet, sometimes 
extending over the entire body, although it is 
generally scanty over the chest and abdomen. 
At first the colour is bright, but gradually be- 
comes of a dusky-red or coppery hue. After a 
little time very fine scales may be seen upon 
the surface of the red macules. The rash 
comes out slowly, usually requiring from one 
to three weeks for its full development. It 
fades gradually, leaving a coppery discoloration 
of the skin, which continues for a long time. 
The duration of the eruption is from three to 
eight weeks; less if active treatment is em- 
ployed. 


Fie. 214.—Syphilitic scaling 
Beret eas MCS ee oiler A papular eruption 1s rarely seen alone, but 
fant cight weeks old. is usually associated with the macular variety. 


The papules are of a brownish colour and 
are hard. They are seen most frequently upon the palms and soles. 

A squamous eruption is frequently seen upon the palms and soles, but 
very rarely elsewhere. In a few cases this scaliness forms the most dis- 
tinctive feature of the cutaneous lesion (see Fig. 214). 

Fissures and mucous patches—These are among the most diagnostic 
features of early hereditary syphilis. Fissures are most frequently seen 
on the lips and about the anus, but they may occur about the nostrils and 
occasionally elsewhere. The fissures of the lips are really linear ulcers, 
and are distinguished by their persistence in spite of local treatment. 
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They are multiple, deep, painful, and bleed easily. Those at the angle 
of the mouth are especially troublesome. 

Mucous patches may develop from fissures, but more frequently from 
papules which are situated in 1 Tegions where they are exposed to constant 
moisture and friction. They are very common upon the muco-cutaneous 
surfaces and wherever the skin is especially thin. They are most apt 
to be seen about the lips, anus, scrotum, and vulva, but they may also be 
found behind the ears, between the toes, in the folds of the groin, axille, 
or buttocks. They vary from an eighth to half an inch in diameter, are 
whitish in colour, and are raised rather than excavated. 

Ulcers may be present upon any of the mucous membranes, fre- 
quently in the mouth or on the genitals; they are seldom symmetrical, 
and while they may be broad they are never deep. 

Hemorrhages.—They are generally associated with the lesions of the 
mucous membranes, especially of the nose. In young infants with severe 
infection, bleeding may occur from the bullous eruption upon the skin, 
or from the fissures at any of the orifices, particularly the mouth and 
anus. Fischl has reported seven cases of multiple hemorrhages in the 
newly born, associated with other symptoms of congenital syphilis. 
Mracek noted hemorrhages in thirty-three per cent of 160 autopsies on 
syphilitic stillborn infants or those dying soon after birth. Examination 
of the blood-vessels in some of these cases showed infiltration of their 
walls and narrowing of their lumen. The vascular changes were thought 
to be the cause of the bleeding. 

Nails.—The nails present several peculiarities in syphilitic infants. 
There may be a disease of the matrix resulting in suppuration and exfo- 
liation of the nail; frequently the dorsum is much arched, and the nail 
appears as if it had been pinched by a pair of forceps—i. e., claw-shaped; 
this is an early symptom of some diagnostic importance. The hair and 
eyebrows frequently fall out completely. This symptom is not usually 
present in very early infancy. 

Pseudo-paralysis—This is due to acute epiphysitis, and it may be 
the first symptom of hereditary syphilis to attract attention. It is usu- 
ally noticed when the infant is a few weeks old that one or sometimes 
both arms are not moved, and that the parts are tender when handled. 
The arm is very frequently held in marked inward rotation with the palm 
looking outward, resembling the position in Erb’s palsy; but careful ex- 
amination makes it evident that the loss of power is only apparent, and 
that it is due either to the pain which motion produces or to epiphyseal 
separation. A history will usually be obtained that loss of power did 
not exist at birth, but developed subsequently. The electrical reactions 
in these cases are normal, and the rapid improvement under mercurial 
treatment is diagnostic. 

The only visceral symptoms of importance relate to the spleen, which 
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is almost invariably much enlarged in the active stage of hereditary 
syphilis. 

Late Hereditary Syphilis—These symptoms may come on at any 
period during childhood or about the time of puberty, but very rarely 
at a later time than this. They are seen both in those who have had the 
usual symptoms of hereditary syphilis in early infancy, and in others 
where the most careful examination into the history fails to disclose any 
symptoms whatever of early syphilis. It is fair to assume in such cases 
either that early symptoms were absent or that they were of trivial im- 
portance. It is still a matter of dispute whether these late symptoms 
should be regarded as hereditary, tertiary syphilis, which has not pre- 
viously given signs, or as the late stage of ordinary syphilis in which 
the early symptoms have been overlooked. It is certain that the symp- 
toms are quite as apt to be severe when there is no history of early 
syphilis as when this has been typical. It is quite possible that some of 
these may be the late manifestations of the acquired syphilis not recog- 
nised in the early stage. 

Late hereditary syphilis shows itself by symptoms which in acquired 
disease would be classed as tertiary. The most characteristic are the 
affections of the teeth, the bones, gummatous deposits in the solid vis- 
cera, the skin, or mucous membranes, the breaking down of which may 
lead to ulceration. 

Tceth.—There are no peculiarities in the first teeth of syphilitic chil- 
dren except their proneness to early decay. They are rather more lkely 
to appear early than late. 

The characteristic teeth of syphilis are those 
of the second set. In estimating the diagnostic 
value of these changes, only the upper central 
Fro, 215.—Typical « Huteh- incisors are to be relied upon; these are the test 

Doane (After teeth. Although changes are frequently seen in 

other teeth, they are not always diagnostic. Typi- 
cal syphilitic teeth, according to Hutchinson, have each a single notch 
in the centre of the edge (Fig. 215). The notch is usually shallow and 
more or less crescentic in shape. The enamel is generally deficient in 
the centre of the notch, and the tooth here is apt to be discoloured. The 
teeth in other cases are variously dwarfed and deformed. (See Fig. 216.) 
They often taper regularly from the base to the edge, giving rise to the 
term “screw-driver teeth.” The teeth are not so flat as the normal in- 
cisors, but often rounded and peg-like. They are not properly placed, 
but incline either toward or away from each other. They are seldom 
large enough to touch the adjacent teeth on both sides. 

Although Hutchinson’s teeth may generally be taken as conclusive 
evidence of syphilis, they are not invariably so, as Keyes and others have 
shown. It is to be remembered in this connection that the absence of 
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changes in the teeth is of no importance whatever as evidence that 
syphilis is not present. Hutchinson states that they are wanting in 
more than half the cases. ; 

Bones.—The form of disease which is usually seen at this period is 
an osteo-periostitis, affecting principally the shaft of the long bones and 
the cranium. It has already been de- 
scribed elsewhere. 

Lymph nodes.—They are much less fre- 
quently affected than in adults, and in 
early infancy they are seldom involved. 
In most cases after the first year there 
may be found a moderate degree of en- 
largement of the post-cervical and epi- 
trochlear glands, swelling of the latter 
having considerable diagnostic value. They 
are situated just-above the internal condyle 
of the humerus, and under normal condi- 
tions can scarcely be felt. In syphilitic 
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children they may be as large as a pea or eight years old; under observa- 
. tion several years with various 
a small bean; sometimes two or three of syphilitic manifestations. 


them can be distinguished. They are so 

rarely enlarged from other constitutional conditions that, provided no 
local cause for the swelling exists, they should always create a suspicion 
of syphilis. The post-cervical glands are frequently affected, but are not 
so diagnostic. The degree of enlargement is rarely great. Occasionally 
there are seen in the neck large masses of swollen lymph glands which 
resemble tuberculous swellings. They are, however, very rare. 

Special senses.—The most frequent affection of the eye in late syphilis 
is interstitial keratitis, the close connection of which with hereditary 
syphilis was first pointed out by Hutchinson. It is usually found asso- 
ciated with the typical notched teeth. The diagnostic value of keratitis 
in syphilis is denied by Fournier, who states that, while often syphilitic, 
it is not infrequently due simply to malnutrition. Both eyes are usually 
affected, and in all degrees of severity, from a slight haziness of the 
cornea to complete opacity. However, with an early diagnosis and prompt 
treatment, recovery may be expected in most cases. 

Chronic otitis may be a result of the acute process seen in early 
infancy. There is nothing peculiar about the inflammation in these 
cases. A form of deafness occurs in older children, which Hutchinson 
states is almost invariably due to syphilis. Its onset is quite sudden, 
without pain and frequently without discharge. The loss of hearing is 
apt to be permanent, and if it occurs early in childhood it is a cause of 
deaf-mutism. 

Skin.—The most important of the later manifestations of syphilis 
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consists in the formation of subcutaneous gummata. In the early stage 
they are indurated, elastic, of a grayish colour, with red borders. Under 
treatment they disappear quite rapidly by absorption; but when neglected 
they break down, leaving large deep ulcers. These ulcers are quite char- 
acteristic in appearance, but may be confounded with those due to tuber- 
culosis. The syphilitic ulcer has rounded, thickened, indurated borders, 
and a base which is depressed and has the appearance of being scooped 
out. It is sometimes covered by hard crusts and is surrounded by a red 
areola. It leaves a smooth white scar. The most frequent situation is 
upon the face and upper part of the legs or thighs. Tuberculous ulcers 
have usually soft, flat edges, and do not extend so deeply; they are more 
irregular in outline; the cicatrix left is of a purplish colour, which be- 
comes red and slowly fades. Tubercle bacilli may be found. Sometimes 
it is only by the effect of treatment that the diagnosis can be made be- 
tween these two lesions. 

Nose and palate-—Disease of these parts generally begins as the 
breaking down of gummatous deposits in the mucous membrane. The 
nose may in consequence be the seat of a protracted fetid discharge 
(ozena). The disease may take on a destructive form of ulceration which 
is at times phagedenic, and may cause rapid destruction of the nasal car- 
tilages and bones, perforation of the septum, and occasionally of the floor 
of the nasal fossa. There may be necrosis of the turbinated bones, the 
vomer, or the ethmoid. In the most severe forms the nose may be almost 
destroyed in the course of a few weeks. There may be at the same time 
deep ulceration of the soft palate, leading to perforation. In a young 
person this is almost invariably due to syphilis. In many particulars 
these ulcerations of the nose and palate resemble lupus; they are dis- 
tinguished by the rapidity of their progress, syphilis often doing as 
much damage in weeks as is done by lupus in years (Hutchinson). 

Other symptoms.—Syphilitic disease of the larynx and bronchi is rare 
in childhood. The former (page 507) may give rise to hoarseness or 
aphonia and occasionally to stenosis; the latter to a chronic cough and 
asthmatic attacks. There are no characteristic symptoms belonging to 
syphilis of the lungs. The different lesions of the central nervous sys- 
tem which may be due to syphilis are all quite rare. The forms have 
already been mentioned, and their symptomatology is discussed in Dis- 
eases of the Nervous System. 

The only visceral changes which aid much in diagnosis are those of 
the liver and spleen. The liver is often enlarged, sometimes to a marked 
degree, and occasionally there is ascites, but very seldom jaundice. 

Enlargement of the spleen is a very frequent symptom—in fact, it is 
almost constant during active syphilitic disease. I have several times 
seen it so swollen as to form an abdominal tumour of considerable size. 
In one case, in a boy three years old, the spleen extended five inches be- 
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low the free border of the ribs, quite to the crest of the ileum. It was 
associated with moderate enlargement of the liver, as is usually the case. 

In addition to the local symptoms of late hereditary syphilis enumer- 
ated, there are others of a general character which are quite as important. 
The body is usually undersizéd; the constitution is delicate, and shows 
but little resistance to all forms of disease; puberty is frequently delayed, 
and the development of the breasts and the genital organs often imper- 
fect; anemia is usually present, and the skin has a sallow appearance. 
Mentally, many of these children are somewhat deficient, and in a few 
instances they become idiotic, epileptic, or the subjects of dementia. 

Diagnosis.—The diagnosis of early syphilis in most cases is not diffi- 
cult. The coryza, eruption, labial fissures, mucous patches about the 
anus and genitals, enlarged spleen, and general cachexia—all form a 
picture which it is difficult to mistake In irregular cases the diagnosis 
is easy just in proportion to the number of the foregoing symptoms which 
are present. Special care should be taken not to confound the moist 
papules of simple intertrigo upon the buttocks or thighs with those of 
syphilis. 

In late syphilis the following symptoms are the most reliable for diag- 
nosis: notching of the teeth, falling in of the bridge of the nose, intersti- 
tial keratitis, deafness not traceable to ordinary otitis, enlargement of 
the spleen and epitrochlear glands, ulceration of the palate or nose, the 
sabre-like deformity of the tibia, and nodes upon the tibia or cranium. 

It becomes at times important to distinguish hereditary from ac- 
quired syphilis. While this is not always possible, it is often so. Visceral 
lesions in acquired syphilis are not common and belong to the late period 
of the disease; in the hereditary form they are well-nigh constant and 
occur early, often being present at birth. The acute epiphysitis, some- 
‘times accompanied by pseudo-paralysis, seldom if ever occurs in acquired 
syphilis, though frequent in the hereditary form. Symptoms due to 
defects in development, like the misshapen finger-nails, are seen only in 
hereditary syphilis. The early symptoms of the mucous membranes and 
muco-cutaneous surfaces—coryza, hoarseness, hemorrhages, labial fis- 
sures, ete.—so characteristic of hereditary syphilis, have no place in the 
acquired form, while the single primary lesion sometimes found in the 
acquired form does not exist in the hereditary disease. Finally, heredi- 
tary syphilis is very slightly, whereas the acquired form is highly con- 
tagious. 

Prognosis.—Generally speaking, the prognosis is much worse in infan- 
tile syphilis than in that of adults. In infancy it is much worse when 
hereditary than when acquired, for the reason that often the child who 
is the subject of hereditary syphilis has been affected by the poison from 
the very beginning of its existence, and this has modified its entire devel- 
opment. 
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The results of 206 syphilitic pregnancies observed by Jullien (Paris) 
were as follows: abortion occurred in 36, stillbirths in 8, and 69 children 
died soon after birth, making a total mortality of 55 per cent; 50 were 
living and syphilitic; only 43 living and in good health. Still worse were 
the results in cases observed by Le Pileurs of 154 pregnancies in syphi- 
litic women, there were 120 abortions or stillbirths, 26 children died soon 
after birth, and only 8 survived. The statistics of the Foundling Asylum 
in Moscow for ten years showed that of 2,038 syphilitic infants the mor- 
tality was over 70 per cent. 

Such a mortality as that indicated in the above statistics is seen only 
in institutions where little or no previous treatment has been employed. 
In private practice certainly nothing approaching it occurs. 

In addition to those who die early as the result of syphilitic infection, 
there must be added many whose constitutions are so impaired by syphilis 
that they fall an easy prey in infancy to pneumonia, diarrhoea or other 
forms of acute disease. The remote effects of syphilis in infancy it is 
hard to estimate; it exerts a modifying influence upon the constitution in 
childhood and even throughout the life of the individual. 

The prognosis in an individual case depends upon the age at which 
the symptoms develop, the time when treatment is begun, upon its thor- 
oughness, and upon the surroundings and mode of nourishment of the 
child. The outlook is better the longer after birth the first symptoms 
appear; it is also better in infants who are nursed than in those who 
are artificially fed. 

As compared with syphilis of the adult, relapses are rare, and when 
they occur early they are nearly always the result of insufficient treatment. 
If proper early treatment is carried out, the severe late symptoms are rare; 
patients are usually free from all symptoms until six or seven years old, or 
until near the time of puberty—two periods when they are likely to develop. 

The prognosis is better in the later children of syphilitic parents than 
in the earlier ones, provided infection has preceded the birth of all the 
children. This fact illustrates the general tendency of the syphilitic 
poison to diminish in virulence as time passes, even without treatment. 
The following instance cited by Bertin well illustrates this point: 

In the first pregnancy, the mother aborted with a dead child at the 
sixth month; in the second, at the seventh month; in the third, at seven 
and a half months; in the fourth the child was born at term, and lived 
eighteen days; in the fifth it lived six weeks; in the sixth the child lived 
four months, without treatment. 

Prophylaxis.—No infected person should be allowed to marry until 
at least two years have passed after the initial sore, steady treatment 
being continued meanwhile; nor if there are any active symptoms, no 
matter how long a time has elapsed since infection, There is no cer- 
tainty in any case that the child will escape. 
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The mother should be treated during her pregnancy: (1) if she is 
syphilitic, whether the disease was acquired at the time of concep- 
tion or subsequently; (2) if the father is known to be suffering from 
syphilis, whether the mother has symptoms or not; (3) if the mother has 
previously shown signs of syphilis, but has had no active symptoms for 
_ 4 considerable period. In all these conditions if efficient treatment is 
carried on throughout pregnancy there is a strong probability, but in no 
case a certainty, that the child will escape. The third condition mentioned 
is the one in.which treatment is most likely to be neglected, especially if 
the mother has previously borne a child who was not syphilitic. Syphilis, 
however, shows a strong tendency to reappear and become active during 
pregnancy, even though it has been long quiescent, as the following case 
cited by Diday shows: 

A woman who had lost seven children from syphilis was put under 
treatment during the eighth pregnancy; result—child born healthy, and 
continued so. In the ninth pregnancy treatment was continued with a 
like result; in the tenth pregnancy, no treatment, child syphilitic, dying 
when six months old; in the eleventh pregnancy, treatment repeated, 
child healthy. 

The danger of infection during labour is slight. If there are upon 
the genitals of the mother either a chancre or syphilitic ulcers, they 
should be thoroughly cauterized before labour. 

As the greatest danger of infecting a child after birth is from its parents 
or a wet-nurse, syphilitic parents should be duly warned of the danger to 
their children, and especially should be cautioned against kissing them 
or sleeping in the same bed with them. The utmost care should be ex- 
ercised to prevent a healthy child from being infected by a syphilitic 
nurse. A nurse should never be accepted without a thorough examina- 
tion, no matter how clear a history may be given. Asa syphilitic child 
in the household may be the means of infecting other children, the 
same precautions should be taken as in the case of other contagious 
diseases. The chief danger to other children comes from kissing or 
from using bottles, spoons, or cups which have been infected; as the 
syphilitic infant is chiefly dangerous on account of the lesions in the 
mouth. Trouble most frequently occurs because of ignorance regard- 
ing the nature of the disease. It is possible for a syphilitic child to nurse 
a healthy woman without communicating syphilis, if the child’s mouth 
is treated and the nipple not allowed to become fissured; but it is an ex-. 
periment which should never be tried. 

Treatment.—This should always be begun as soon as the first positive 
symptoms of syphilis appear. Under certain circumstances it may be 
advisable not to wait for symptoms; as, for example, where both parents 
have recently suffered from active symptoms, where previous children 
have died soon after birth, or where, with marked symptoms in the par- 
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ents, the child exhibits the cachexia of syphilis, but no definite local 
symptoms. Such anticipatory treatment need not be continued longer 
than six weeks unless symptoms appear. 

The indirect treatment, designed to reach the child through the 
mother’s milk, has fallen into deserved disuse, as it is very uncertain and 
altogether unsatisfactory. 

Mercury is as much a specific for hereditary as for acquired syphilis. 
There are many ways of introducing it into the system: it may be given 
by inunctions, by the mouth, by fumigations, by baths, or hypodermically. 
In most cases inunction is the manner to be preferred in young infants. 
Gr.x of mercurial ointment, diluted with the same amount of vaseline, may 
be rubbed daily into the palms, soles, axilla, or the inner surface of the 
thighs. It is advisable to change the place of inunction from day to day; 
and if this is done, it is extremely rare that erythema is produced. If for 
any reason inunctions are objectionable, as they may be where the family 
are to be kept in ignorance of the treatment, either the gray powder or the 
bichloride may be given by the mouth. The usual dose of the gray powder 
should be gr.j four times a day; that of the bichloride gr. 4, four times a 
day, always well diluted. It is rare that larger doses are advisable. When 
the symptoms are urgent, it is often best to substitute calomel for a few 
weeks, as the system can usually be brought more rapidly under the influ- 
ence of mercury by this than by the other preparations mentioned; gr. +h 
four times a day is the usual dose required. Other methods of administra- 
tion and other preparations offer no advantages, and have some very ob- 
vious disadvantages. 

The iodide of potassium is to be used, either alone or in combination 
with mercury, whenever such lesions exist as are classed among adults as 
tertiary. This includes all the late manifestations, and the earlier ones 
whenever the bones or viscera are affected. The iodide is usually well 
borne by children, and may be given in almost any desired dosage. In 
infancy it is rare that more than twenty grains daily are required, but 
in older children the necessary amount may be from one to two drachms 
daily. It should always be given largely diluted. 

The duration of mercurial treatment should be at least one year. The 
doses during the last six months may be reduced to one half or one third 
those employed while active symptoms are present. T'reatment should be 
longer than a year if symptoms exist. It is often better not to give the 
mercury continuously, but with short periods of intermission. 

The tonic treatment of syphilis is important and should not be neg- 
lected. After specific treatment has been carried on for a time, particu- 
larly if rapidly pushed, the child often becomes anemic, and suffers greatly 
from general malnutrition. Under such circumstances also it is often 
wise to discontinue mercury altogether fora time, or at least to reduce 
the dose very much, and administer cod-liver oil, iron, wine, and other 
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tonics. Such a change is frequently found to act most beneficially, even 
when lesions are present, which perhaps have been very little or not at all 
affected by the specific remedies employed. A judicious combination of 
specific and tonic treatment is required in every case, whether the reme- 
dies are given simultaneously or alter nately. 

Local treatment.—Ulcerative lesions of the skin require cleanliness, 
dusting with calomel or iodoform, or bathing with the black wash. Mu- 
cous patches should be dusted with equal parts of calomel and bismuth. 
Fissures and ulcers of the mucous membranes should be treated by nitrate 
of silver. Phagedenic ulcers of the palate or nose should be cauter- 
ized with nitric acid or the acid nitrate of mercury. The late syphilitic 
ulcers of the skin, due to the breaking down of gummata, should be 
treated with iodoform. 


CHAPTER XII. 
INFLUENZA. 
Synonym: La grippe. 


INFLUENZA is an infectious, communicable disease, which is now 
generally admitted to be due to the bacillus described by Pfeiffer in 1892. 
It is serious in children chiefly from its tendency to complications of 
the respiratory tract, in which respect it closely resembles measles. 

Etiology.—The influenza bacillus is found chiefly in the sputum and 
nasal discharge; it is also present in the lower air-passages, and has occa- 
sionally been found in the exudation of otitis, empyema, and meningitis 
accompanying the disease, but rarely in the blood. It is not easily de- 
tected in the sputum, repeated examinations often being necessary; but 
in typical attacks if carefully sought it is found with great uniformity. 
In acute cases it may disappear very early; in protracted cases its pres- 
ence is sometimes detected for weeks or even months. Besides the bacil- 
lus of Pfeiffer, there are frequently found, either associated or separate- 
ly, in the organs of patients dying from influenza, the streptococcus and 
the diplococcus pneumonie, for the development of which influenza 
creates conditions in the highest degree favourable. 

Influenza is highly contagious; the poison may be carried by cloth- 
ing or fomites and clings for some time to infected apartments. The 
disease prevails epidemically, and after epidemics it may be endemic 
for a number of years. In New York the disease has probably been 
present for many years, although it attracted little attention under the 
name of influenza until the great epidemic of 1891. Epidemics prevail 
chiefly in winter and spring. All ages are liable to the disease, infants 
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under one year least so, and in some epidemics they may escape alto- 
gether. The disease has, however, been observed in infants only a few 
days old, where the mother was suffering from it at the time of delivery. 
The children most frequently affected are those from two to ten years 
of age. . 

The period of incubation is uncertain. It is usually short, being gen- 
erally believed to be from one to seven days. Little if any immunity 
seems to be afforded by one attack; recurrences and second attacks are 
not uncommon in the same epidemic, and a patient who has once had 
influenza seems to be more susceptible to the disease in consequence. 

Lesions.—There are no characteristic lesions of influenza; those 
which are most frequently found are due to catarrhal inflammation of 
the respiratory or the digestive tract. In some cases only the upper 
respiratory tract is involved, in which case the disease often spreads to 
the middle ear; in others, only the lower respiratory tract, this in in- 
fancy usually spreading rapidly to the lungs, and resulting in broncho- 
pneumonia. Inflammation of the stomach and intestines is much less 
frequent and, as a rule, less severe. This will be considered more fully 
under Complications. 

Symptoms.—The symptoms of influenza are due to the systemic effects 
of a general poison, and to certain local congestions and inflammations 
which are regarded as complications. The two classes of symptoms—the 
general and the local ones—are found in all possible combinations. 

1. The mild, uncomplicated variety.—This lasts from two to five days, 
occasionally a week. The onset is usually abrupt, with chilliness, mus- 
cular pains, and sometimes vomiting. The temperature ranges from 101° 
to 103° F. Even though the fever is not high, the prostration is consider- 
able, and children are often ill enough to remain in bed for several days. 
The usual general symptoms which accompany fever are present. After 
the fever has subsided, the child is left weak and anemic; convalescence 
is frequently protracted, and it may be three or four weeks before the 
general health is regained. This is the most common variety seen, the 
essential symptoms being fever and prostration without evidences of 
local inflammation. Often there is in addition a mild coryza at the 
outset and a slight but persistent cough. 

2. Uncomplicated cases of the severe type.—These are not very frequent 
in children. They are characterized by high temperature, severe toxic 
symptoms, and great prostration. They often resemble cases of pneu- 
monia, except that the local symptoms and physical signs in the chest 
are wanting. The onset is usually abrupt with vomiting and headache, 
sometimes even with convulsions. The temperature ranges from 100° 
to 106°5° F. It seldom remains steadily high, but often fluctuates widely. 
I have repeatedly seen a temperature over 106° F. in uncomplicated 
influenza. Marked nervous symptoms are usually present; there may 
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be headache, photophobia, delirium, stupor, opisthtotonus, and convul- 
sions—all strongly suggesting meningitis, but not so continuous as in 
that disease. In other cases the tongue has a brown coating, the lips 
are dry and parched, the pulse is weak and rapid, and other symptoms of 
the typhoid condition are present. The usual duration of these severe 
attacks is from two to five days; but even where no complication devel- 
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Fie. 217.—Temperature chart of uncomplicated influenza; infant fourteen months old. No 
local signs of disease; repeated blood examinations for malaria negative; the wide fluctu- 
ations of the temperature independent of therapeutic measures. Prompt cessation of fever 
on removal from the city. (Patient seen with Dr. L. E. La Fétra.) 


ops severe symptoms may last for two weeks and sometimes longer until 
a change of climate is made. (See Fig. 217.) Although the symptoms 
are very alarming, except in young infants, the attacks are seldom fatal 
unless pneumonia develops; but it may be a long time before the full 
effects of such an illness have entirely disappeared. 

3. Cases complicated by catarrhal inflammation of the upper respira- 
tory tract.—In this group there are added to the general symptoms of the 
mild uncomplicated variety, a severe coryza, with pharyngitis and often 
stomatitis. The catarrhal symptoms differ from ordinary catarrh of 
these mucous membranes chiefly in severity. They are also lkely to be 
more prolonged, and there is a greater tendency to involve the ears and 
the cervical lymph nodes. The usual symptoms of acute rhino-pharyn- 
gitis are present with its serous, sero-mucous, or muco-purulent dis- 
charge. The whole pharynx may be the seat of an acute, erythematous 
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blush, or the mucous membrane may present a granular or spongy appear- 
ance. The tonsils are red; occasionally there is follicular tonsillitis; 
rarely membranous patches. The nostrils and upper lip are often ex- 
coriated from the nasal discharge. The mouth may be the seat of a sim- 
ple or a herpetic stomatitis with superficial ulceration. These catarrhal 
symptoms are usually severe for three or four days, and gradually sub- 
side. In infants the temperature may be 104° or 105° F. at the outset, 
but continues high only for a day or two. In older children the tempera- 
ture ranges from 100° to 102° F. 

There are two complications which in infancy are very frequent— 
otitis and cervical adenitis. Otitis may be either catarrhal or purulent. 
It runs the usual course of otitis following simple catarrhal processes of 
the pharynx, and usually terminates in complete recovery. Exceptionally 
these cases may go on to the development of chronic otitis, or the disease 
may extend to the mastoid cells. In addition to the severe cases, there 
are frequently seen attacks of catarrhal deafness from inflammation of 
the Eustachian tube. Pain in this form is less severe, and may be ab- 
sent; there is no increased fever. Deafness is the chief symptom, and 
in most cases it disappears spontaneously. 

The adenitis usually involves either the lymph nodes situated below 
the ear and behind the angle of the jaw, or those of the retro-pharyngeal 
region. The inflammation runs the usual course of such inflammations 
when associated with other diseases. 

4. Cases with broncho-pulmonary complications—A moderate amount 
of inflammation of the mucous membrane of the larynx, trachea, and 
large bronchi occurs in most of the cases of influenza. In the more 
severe forms, broncho-pneumonia or lobar pneumonia often develops. 
Sometimes the pulmonary symptoms do not appear for two or three days, 
or even a week; at other times they are coincident with the development 
of the fever and other constitutional symptoms, and, except for the prey- 
alence of influenza, this would not be considered a factor in these cases. 
A striking feature in these attacks is that the temperature, prostration, 
and cerebral symptoms are out of all proportion to the pulmonary signs 
and symptoms. 

The broncho-pneumonia complicating influenza may not differ essen- 
tially from the ordinary types, except that the proportion of cases which 
do not go on to the development of areas of consolidation is larger than 
is seen under most other conditions. If lobar pneumonia develops, it 
frequently runs its regular course. But besides these two varieties of 
pneumonia, quite a large number of cases of an irregular type are seen 
with influenza. These are often of short duration, but accompanied by 
extremely high temperature (Fig. 218). In many cases there is an ex- 
cessive amount of pleurisy, so that the process is really a pleuro-pneu- 
monia. In an epidemic occurring in the New York Infant Asylum in 
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the winter of 1891 and 1892 nearly every pneumonia was of this type, 
and in a few weeks there were about twenty cases, all of a very severe 
form. This is often followed by empyema. 

5. Cases with gastro-enteric complications—Vomiting and diarrhoea 
are frequent at the beginning of‘influenza, and in some cases, especially in 
infants, they may be the predomi- 
nant symptoms of the attack. The pay | 1 el ire ae 6] 6 
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sent peculiar features. The tem- 

perature may be very high, or it may be only two or three degrees above 
the normal, but the prostration is extreme. The eyes are sunken, the 
face is pale, there is marked apathy, and food is often refused altogether. 
In other cases there is cyanosis and very rapid respiration, indicating 
acute congestion of the lungs, although no abnormal signs are present, 
except very feeble breathing sounds. Nearly always there is a disturb- 
ance of digestion, with vomiting and undigested stools. Death may 
occur in two or three days; sometimes it is postponed for a week, the 
chief symptoms being gradually increasing prostration, and finally col- 
lapse, without the development of any marked local evidences of dis- 
ease. The system seems in these cases to be overpowered by the intensity 
of the poison. In other cases pneumonia develops, and from this death 
occurs. 

%. Protracted cases—There has long seemed to be sufficient clinical 
ground for the opinion that influenza poisoning may sometimes assume 
a chronic or persistent form, and Pfeiffer and others have demonstrated 
the presence of the influenza bacillus for months in the secretions of 
such patients. The protracted cases in my experience have almost in- 
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variably been preceded by a well-defined acute attack, after which there 
is improvement but not recovery, and an irregular low fever follows, 
which may drag on indefinitely. The temperature is not high, seldom 
above 102°5°, often not above 101°5° F. The patients are not sick 
enough to remain in bed; there is in most-cases neither cough nor other 
catarrhal symptoms, only the general symptoms of a chronic poisoning— 
poor appetite, coated tongue, anemia, headache, lassitude, irritability, 
and occasional pains. The cases are often called malaria, or chronic 
intestinal poisoning, and not infrequently tuberculosis is suspected. 
But the special features of all these diseases are wanting. In the cases 
I have seen the symptoms have been controlled by change of climate, 
but without this they have usually continued until the following warm 
season. 

Complications and Sequela.—The most frequent ones—pneumonia, 
otitis, acute adenitis, and gastro-enteritis—have already been considered. 
Cutaneous eruptions are not infrequent, and are often very puzzling. 
There may be a general eruption resembling urticaria, or an erythema 
which sometimes simulates measles, but more frequently scarlet fever. 
These eruptions are irregular in their course and often in their distribu- 
tion, and are not followed by desquamation. In most of the cases with 
high temperature the urine contains albumin; although nephritis is rare, 
one should be on the watch for it even in young children. I once saw 
acute pyelitis as a complication. The nervous sequele of adults—men- 
tal disturbances, multiple neuritis, ete.—are extremely rare in child- 
hood, although they have been observed. One of the most frequent se- 
quelee is anemia; this may be very severe, and in one case I have known 
it to continue to a fatal termination. Following the inflammation of 
the mucous membranes, there may be enlarged tonsils, adenoid growths 
of the pharynx, or chronic enlargement of the cervical lymph glands. 
Attacks of influenza bear the same relation to the development of 
tuberculosis as do those of measles. 

Convalescence after influenza is usually very slow, and it is often 
many months before the full effects of a severe attack have disappeared. 
A recurrence of the symptoms before complete recovery is not uncom- 
mon, and often second attacks during the same season are seen. Fora 
long time the mucous membranes are in an extremely sensitive condition. 
Relapses are often brought about by slight exposure before the symp- 
toms have quite disappeared, and I have often seen them occur simply 
from airing an infant in the room. 

Diagnosis. —This is usually easy when the disease is epidemic. The 
sporadic cases often present great difficulties, particularly early in the 
disease. It is often impossible to tell for two or three days whether the 
case is one of pneumonia, malaria, or influenza. In most of the severe 
cases I have seen, pneumonia has been the diagnosis first made; it is 
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only by the course of the disease and the absence of any physical signs, 
as shown by careful and repeated examinations, that influenza can be 
distinguished from pneumonia. From malaria, influenza is differentiated 
by the fact that the fever is not materially affected by quinine, there 
are no organisms in the blood, and the spleen is not usually enlarged. 

The cerebral symptoms are less continuous than in meningitis and 
are usually in direct proportion to the fever. In the protracted cases, the 
temperature may bear some resemblance to typhoid, but the other char- 
acteristic symptoms of that disease are wanting. Measles is distin- 
guished by Koplik’s spots. In its mode of onset, and sometimes in its 
eruption, influenza often resembles scarlet fever, but the course of the 
symptoms usually clears up the doubt. In general, influenza is charac- 
terized by severe constitutional symptoms without evidence of local dis- 
ease of sufficient importance to explain the temperature. 

From ordinary catarrh, influenza differs only in its high communica- 
bility, its severity, and the frequency with which it is complicated by 
otitis, adenitis, and pneumonia. Mild cases when not epidemic can not 
be distinguished from simple catarrh of the respiratory tract. 

Although in most cases the bacilli may be found by staining the 
sputum or nasal discharge, or may be cultivated from either of these, 
the difficulties in the way are such that this method of diagnosis has been 
as yet but little employed. In many cases the bacilli disappear early, 
and in others careful and repeated examinations are necessary to dis- 
cover them. In general, therefore, the other symptoms of influenza must 
be relied upon for diagnosis. Since none of these is wholly characteris- 
tic, exact diagnosis is by no means easy, and in some cases it may be 
impossible. A probable diagnosis is made by excluding the other dis- 
eases mentioned; the probability is greatly increased if influenza is prev- 
alent, especially if there are other cases in the same house. “The tend- 
ency in practice is to call a great many other kinds of infection by the 
name of influenza, particularly when the disease is epidemic. 

Prognosis.—As a rule, the type of influenza seen in children is milder 
than that which occurs in adults. In the case of children previously 
healthy, few die except from pulmonary complications, while the great 
majority of attacks are mild and recovery is prompt. In infants the 
tendency to pulmonary complications is much greater than in older chil- 
dren. Uncomplicated cases are seldom fatal, except in infants under six 
months old; and even though the temperature is very high and the symp- 
toms severe, recovery may usually be predicted as long as there is no 
evidence of serious complications. The prognosis of the pneumonia of 
influenza is rather worse than that of simple broncho-pneumonia, and 
depends chiefly upon the age of the patients affected. In a word, in- 
fluenza is particularly serious in the very young, or when there are pul- 
monary complications, but rarely otherwise. In infants the constitu- 
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tional depression which results may be the beginning of a condition of 
malnutrition which goes on to the development of marasmus; or a child 
falls an easy victim to some other form of acute disease. The remote 
effects of influenza may therefore be serious, even though the attack 
itself is not especially severe. : 

Treatment.—The communicability of the disease makes it desirable 
that cases of influenza should be isolated whenever practicable, and par- 
ticularly that delicate children, or those prone to pulmonary disease, 
should not be exposed. The fumigation of apartments after attacks 
should be regularly practised, preferably with formalin gas; this with 
isolation will do much to control house epidemics. 

The disease usually runs its course, when uncomplicated, in from 
three to seven days. As there is no specific for influenza, the indications 
are to sustain the patient, to make him comfortable during the attack, 
and to prevent so far as possible the occurrence of complications. Every 
child with influenza should be put to bed and kept there during acute 
symptoms. At the outset the bowels should be opened by castor-oil or 
calomel, and free perspiration induced by the use of hot drinks, the hot 
pack, or small doses of Dover’s powder in combination with phenacetine. 
A very high temperature should be relieved by cold sponging or the cold 
pack, precisely as in pneumonia, but large doses of antipyretic drugs are 
to be avoided. The nervous symptoms—restlessness, pain, headache, and 
other disturbances—are best controlled by phenacetine in combination 
with codeine—e. g., to a child of one year, phenacetine gr. j, codeine gr. 
gy, every three or four hours. Double the dose may be given to a child 
of four years. Alcoholic stimulants are required whenever the pulse 
shows signs of weakness, as it does in most of the severe cases, and in 
most young infants. They should be given according to the same rules 
asin pneumonia. Next to alcohol, strychnine is the most valuable heart 
stimulant. 

In older children there is a decided advantage in the use of moder- 
ately large doses of quinine—e. g., gr. ij, four or five times a day, to a 
child five years old; but in infants this should be omitted, on account 
of its tendency to upset the stomach. The cough which so often persists 
after influenza is best controlled by cod-liver oil and creosote, used as 
after acute bronchitis. With persistent bronchitis which resists ordinary 
remedies, a patient should be sent to a warm, dry climate. The compli- 
cations of influenza are to be treated as they arise, in the same manner 
as when they occur under other conditions. In all cases careful feeding 
in accordance with the general rules laid down for feeding in acute dis- 
eases, good nursing, and care to avoid exposure during convalescence, 
are essentials in treatment. One should be particularly anxious about 
patients who have a strong tendency to tuberculosis, and such cases 
should be watched with the greatest solicitude. 
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In prolonged or constantly recurring attacks nothing is of much 
avail except a change of air. If this is impossible, a child should be fre- 
quently removed from one apartment to another, as re-infection often 
appears to take place from the sick-room. 
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CHAPTER XIII. 


MALARIA, 


Mawarta is a general infectious disease due to the presence in the 
blood of a specific organism often called the plasmodium, but more ex- 
actly the hematocytozodn malaria. It manifests itself in children by the 
ordinary acute febrile attacks which are seen in adults and by chronic 
malarial poisoning. Both of these forms may present certain peculiar 
symptoms dependent upon the age of the patient. 

Etiology.—The malarial organism was discovered by Laveran in 1881; 
it is a parasite of the blood and belongs to the group of protozoa. It is 
now well established that the parasite enters the blood through the bite 
of certain forms of mosquito, those belonging to the genus Anopheles, 
and probably in no other way. For this knowledge we are indebted 
chiefly to the work of Ronald Ross, in India, in 1897. For a general 
discussion of the malarial parasite, its methods of staining, etc., the 
reader is referred to works on clinical medicine. 

Malaria affects all ages, even the newly-born infant. We must accept 
with some allowance the statements made by the older writers upon the 
subject of intra-uterine infection, but in the following case occurring in 
the practice of my former associate, Dr. Crandall, there seems little 
doubt that the disease was contracted in utero: For ten days before de- 
livery the mother had suffered from a tertian intermittent of moderate 
severity. Eighteen hours after birth the child was noticed to have cold 
hands and feet, blue lips and nails, and a pinched face. These symptoms 
lasted about half an hour and were followed by a distinct fever. Upon 
the following day the paroxysm was repeated. Examination of the blood 
of both mother and child was made by Dr. Walter James, who found the 
malarial organisms in both cases. 

Malaria is more frequently overlooked in young children than in later 
life, from the fact that its forms are more irregular, and this has led to 
the belief that young children are less liable than adults to the disease. 
I believe, however, the opposite to be the case. In a large number of in- 
stances where families have been exposed to malarial poisoning I have 
noted that the young children were frequently the first to show the 
symptoms of the disease. 
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Malaria is an endemic disease prevailing in certain localities. Exact 
knowledge regarding the mode of infection has cleared up many obscure 
points in the etiology of this disease. The réle of the mosquito explains 
the greater liability to contract malaria after sunset and during the 
night, the danger from stagnant ponds and pools of water, the peculiar 
susceptibility of infants and young children, and the greater frequency 
of the disease in the spring and summer. Malarial attacks may, however, 
occur at any season, since the poison may be latent in the body for an 
indefinite time; how long it is impossible to say, but there seems to be 
conclusive proof that it may be for many months. Attacks of malaria 
very often occur when the general health has been reduced by some other 
cause, particularly: by disturbances of digestion. 

Lesions.— Opportunities for a study of the peculiarities of the lesions 
of malaria in children are infrequent, especially in New York, as fatal 
cases are extremely rare. I have myself seen but two. As observed by 
others, the lesions do not differ in any marked way from the adult form 
of the disease. The most important changes are the destruction of the 
red corpuscles of the blood, enlargement, and in chronic cases hyper- 
plasia with pigmentation of the spleen; less frequently pigmentation of 
the liver, kidneys, and brain. Pneumonia and gastro-enteritis are occa- 
sional complications. 

Symptoms.—The clinical forms of malarial fever in children from six 
to ten years old, do not differ essentially from the same disease in adults. 
Both intermittent and remittent forms occur, the former being the type 
usually seen. Of the different varieties of intermittent fever, the quo- 
tidian (Fig. 219) is the most common, although the tertian (Fig. 220) is 
fairly frequent, but in this locality the quartan is extremely rare. ‘he 
stages of the paroxysm are generally well marked. The cold stage begins 
with a chill or vomiting, with headache, lassitude, and general pains. 
The hot stage is usually characterized by a higher temperature than in 
adults, and this is followed by the sweating stage, which is generally 
marked. The paroxysm may be repeated every day or every other day 
until controlled by quinine, or the stages may become less and less dis- 
tinct as the disease progresses until a more or less remittent type of fever 
develops. Less frequently the fever is remittent from the beginning and 
the constitutional symptoms are of greater severity. In this form there 
is marked prostration, the tongue is thickly coated, there are often ten- 
derness and pain in the region of the liver, and occasionally there is 
slight jaundice. 

In infants and very young children peculiar types of malaria are 
seen. A well-marked intermittent fever with distinct stages is often 
absent, many cases assuming more of a remittent type or an irregular 
form of intermittent (Fig. 221). The onset is usually abrupt with vomit- 
ing, a well-marked chill being rare. Malarial chills are not often wit- 
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nessed in children under five years old. They are replaced in infants by 
cold hands and feet, blue lips and nails, sometimes slight general eyano- 
sis, pallor, drowsiness, and prostration. Vomiting has been present in 
two thirds of my own cases. Several times have I seen a malarial attack 
ushered in by convulsions. f 
The fever is relatively higher than in adults, rising rapidly to 104° or 
105° F., occasionally to 106° or 106°5° F. This continues from four to 
twelve hours and gradually falls, usually to normal. The other constitu- 
tional symptoms of the febrile stage are much less severe than in most 
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Fre. 219.—Typical malarial temperature, quotidian type, in a boy six years old. Hach paroxysm 
preceded by achill. It will be noticed that the temperature rose higher with each suc- 
ceeding paroxysm; x marks the time when quinine was begun. 


diseases with the same elevation of temperature. The sweating stage 
is only slightly marked and is often absent altogether. With the fall 
in the temperature there is a gradual subsidence of all the other symp- 
toms of the febrile stage. 

After the first paroxysm the patient may be quite well for several 
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hours or even for a day, when the second paroxysm occurs. This is gen- 
erally not so well marked as the first one, the third may be even less so, 
and the case may resemble more and more one of continuous fever with 
wide oscillations in the temperature. In some cases it is remittent at first 
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Fie, 220.—Typical malarial temperature, tertian type, in a boy five years old. Onset with 
vomiting and drowsiness, but no chill. This was an anticipating intermittent, the first 
paroxysm occurring at 3 p.M., the sccond at 12™., the third at 10 a.m.; x marks the time 
when quinine was begun. 


and later becomes intermittent, but it is very rare under any circum- 
stances that the temperature does not touch the normal point at some 
time in the twenty-four hours. In infants the quotidian has been in my 
experience very much more frequent than any other type, the tertian 
being rare and the quartan almost unknown. 

Enlargement of the spleen is present in the great majority of cases, 
and usually to a sufficient degree to be readily appreciated by exam- 
ination. The most satisfactory method of examination is by palpation. 
A spleen which can be easily felt below the ribs (except in the rare 
cases in which the organ is displaced downward by some condition in 
the thorax) is enlarged. When it is not sufficiently enlarged to be 
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readily felt by a practised observer under favourable conditions for ex- 
amination, it is not large enough to be of any diagnostic importance. 
None of the other symptoms: occurring in malarial fever are character- 
istic; they are quite similar to those which are seen in almost all febrile 
attacks. They are anorexia, coated tongue, constipation, and restlessness. 

Masked or Irregular Forms of Malaria.—These are quite frequent in 
young children, and are due to the presence of certain special or uncom- 
mon symptoms which may readily lead to a mistake in diagnosis. They 
are more often seen than cases of true malarial cachexia. 

Among the most frequent of the irregular forms are those relating 
to the nervous system. Headache is exceedingly common and is usually 
frontal. When severe and associated with continuous drowsiness, vomit- 
ing, and constipation, it may lead to a strong suspicion of tuberculous 
meningitis. Vertigo is not a frequent symptom, but it is sometimes very 
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Fre. 221,—An irregular malarial temperature in a child nine months old. ‘The paroxysm on the 
fourth day was accompanied by an attack of acute pulmonary congestion which came near 
being fatal; x marks the time when quinine was begun. Although the course of the tem- 
perature is irregular, it touched the normal line both on the second and fourth days. 


prominent. Pains in various parts of the body are very common. A 
sharp severe pain at the epigastrium is frequent at the beginning of a 
paroxysm. It is often associated with tenderness, but has no relation to 
meals. Less frequently, pain is localized in the region of the spleen 
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or liver. Trifacial neuralgia of malarial origin is rare in childhood. 
Aching or dragging pains in the muscles of the lower extremities are 
frequent symptoms during acute attacks, but they are of short duration, 
disappearing with the fever. They are to be distinguished from the 
acute lancinating pains of multiple neuritis, which is occasionally seen 
as a result of malarial poisoning. I have seen the latter in young chil- 
dren in three cases, and it has been observed by others. The pain is 
accompanied by tenderness of the muscles and nerve trunks, and by loss 
of power, which is usually partial. 

Spasmodic torticollis (page 731) I have seen in eight cases, in which 
the condition seemed very clearly to depend upon malaria. This was 
shown by the fact that the spasm was intermittent, coming on every after- 
noon, but being absent in the morning; that it was accompanied by a 
slight rise in temperature, and usually by enlargement of the spleen; and 
that it was immediately controlled by quinine. This combination of 
symptoms seemed to be conclusive evidence of the malarial origin of the 
affection, although these cases were observed before the time when blood 
examinations were made. 

Accompanying the paroxysm of malaria there is occasionally seen, 
more often in infants than in older children, acute pulmonary congestion 
(Fig. 221), which may ‘give rise to obscure and often very alarming 
symptoms. There is an acute onset with vomiting and prostration, high 
temperature, cough, rapid respiration, and often sight cyanosis. On ex- 
amination of the chest there is found feeble or rude respiration over one 
lung, or over both lungs behind, and sometimes coarse moist rales; these 
signs and symptoms may disappear in the course of a few hours with the 
fall in temperature, to return with the next paroxysm, or if quinine is 
given they may disappear entirely.* This group of symptoms has often 
led to the mistaken opinion that the disease was pneumonia, which had 
been aborted by the administration of quinine. 


* The following case is a good example of this condition in its more severe form, 
and illustrates the difficulties in the diagnosis of malaria in infancy: A fairly nour- ° 
ished child, nine months old, who had been under observation in an institution for 
two weeks, was suddenly taken with vomiting and fever (Fig. 221). A cathartic was 
followed by a large undigested stool, and as the temperature then fell to normal, the 
attack was regarded as one of indigestion. On the third day the temperature was 
again high and accompanied by cough; coarse rales were found throughout the chest, 
and fine réles at the right base; it was then thought that pneumonia was developing. 
On the fourth day all the symptoms were so much improved that the infant was regarded 
as convalescent. At 6 p.m. the temperature was normal, and the infant went to sleep 
quietly. At 9.30 p.m. he awoke with a temperature of 104°, extreme restlessness, and 
marked dyspnea. In half an hour his symptoms had increased to a point where he 
seemed likely to die. He became cyanotic, the respirations were of a panting char- 
acter and rose nearly to one hundred a minute, and he coughed with almost every 
breath; the pulse was scarcely perceptible. The severe symptoms continued for about 
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Subacute or Chronic Forms of Malaria.—The most constant symptoms 
are anemia, enlargement of the spleen, and slight fever. The anemia is 
usually marked, often being extreme. The enlargement of the spleen is 
distinct, easily made out by palpation, and sometimes is very great. 
The fever is often so slight as t6 be discovered only when the tempera- 
ture is taken five or six times in the twenty-four hours. The other 
symptoms are of a very indefinite character; there may be slight cedema 
of the lower extremities, general muscular weakness, so that the child 
is easily fatigued, loss of appetite, coated tongue, constipation, headache, 
muscular pains, and often cough from a slight bronchitis. These symp- 
toms may depend upon many conditions other than malaria, even when 
they are seen in a malarial district. The only positive evidence of mala- 
ria in such cases is the presence of the malarial organisms in the blood. 
Even the swollen spleen, anemia, and slight fever, which are often looked 
upon as diagnostic, may be present in cases of anemia with which mala- 
ria has nothing whatever to do. 

Diagnosis.—The positive diagnosis of malaria rests upon the demon- 
stration of the malarial organisms in the blood. They will be found in 
nearly all the cases provided a careful examination is made during the 
paroxysm, and also that no quinine has been administered. When their 
number is small they may be missed at the height of the fever, although 
they may readily be found just before the temperature begins to rise. 
Blood from the spleen is more certain to show the organisms than that 
from the finger; and if possible the examination should be of fresh blood 
as well as of stained specimens. While a positive result is conclusive, a 
negative one is not always so because of the impossibility of fulfilling all 
the-above conditions. This fact and lack of experience in blood examina- 
tions make it necessary for a large part of the profession to make the 
diagnosis by the other symptoms. These, in order of their importance, 
I would place as foliows: Prompt curability (especially in cases of fever) 
by quinine; distinct periodicity in the symptoms; enlargement of the 
spleen; and a history of an exposure in a district known to be malarial. 
Particular importance is to be attached to the therapeutic test. Recent 
experience emphasizes more and more strongly the fact that quinine has 
very little influence upon fevers which are not malarial, and, conversely, 
that a fever immediately and permanently controlled by quinine is pretty 
certain to be malarial. The combination of all the above symptoms, even 


an hour, then passed away gradually, and at the end of two and a half hours they 
- had completely disappeared, and the child was in a quiet sleep which continued until 
morning. Malaria was now suspected, and the diagnosis established by the discovery 
of the plasmodium in the blood. The spleen was at this time much enlarged; the 
signs in the chest were those only of bronchitis of the large tubes. Quinine was now 
begun in full doses, and immediately controlled the temperature and the pulmonary 
symptoms. 
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in the absence of an examination of the blood, may be regarded as suffi- 
cient to establish the diagnosis of malaria. 

The cachexia and course of the temperature in septicaemia, pyemia, 
broncho-pneumonia, tuberculosis, and empyema, may easily cause them 
to be mistaken for malaria. The fever.and recurring chills of pyelitis 
are often attributed to malaria; as are also the heaviness, lethargy, head- 
ache, coated tongue, and slight fever of chronic intestinal indigestion. 
Many conditions accompanied by an enlarged spleen may be confounded 
with malaria, especially simple anemia, leukemia, rickets, and syphilis. 
While malaria may be multiform in its manifestations, the physician can 
fall into no more serious error than to regard all ailments with obscure 
or indefinite symptoms as malarial, neglecting careful physical and blood 
examinations, by which means alone an accurate diagnosis is reached. 

Prognosis.— Although it is seldom fatal in itself, an attack of malaria 
in an infant may so undermine the constitution that the child may suc- 
cumb to some other acute disease, usually of the lungs or intestines. 
Cases are often difficult to cure while the patient remains in the malarial 
districts, and while a constant absorption of the poison continues. Under 
other circumstances the prognosis of malaria is good. 

Treatment.—Prophylazis——More exact knowledge regarding the eti- 
ology of malaria makes it possible for much to be done in the way of 
prevention. Besides the general measures proposed for the extermination 
of the mosquitoes concerned, emphasis should be laid upon the necessity, 
in the case of young children, of protecting them against the bites of 
mosquitoes in localities which are or which may possibly be malarial. 
This can be done by a more thorough use of mosquito netting and by using 
upon exposed parts of the body lotions or ointments containing menthol, 
pennyroyal, turpentine, or other substances which keep these pests away. 
The general treatment is symptomatic, and is to be conducted as in all 
acute febrile diseases. In the cold stage, stimulants or a hot bath may 
be required; in the hot stage, ice to the head and frequent sponging. 
The bowels in all cases should be freely opened, preferably by calomel. 

Methods of administration of quinine.—For infants my own prefer- 
ence is to give the bisulphate in an aqueous solution, one or two grains 
to the teaspoonful, according to the age of the patient. Most infants 
take such a solution with less difficulty and vomit it less frequently than 
the combinations with the various vehicles supposed to cover its taste. 
In the event of failure by this method, the same solution may be given per 
rectum through a catheter. It should then be more largely diluted with 
some bland fluid such as gruel, and in double the dose. This is necessary, 
not only because absorption is less certain and complete, but also be- 
cause a rectal dose can seldom be repeated oftener than every five or 
six hours. There is sometimes an advantage in giving part of the quinine 
by the mouth and part of it by the rectum; should both fail it may be 
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given hypodermically. For this purpose the bimuriate of quinine and 
urea, the hydrochlorosulphate, the hydrobromate, or the bisulphate may 
be used. The salts first mentioned have the advantage of greater solu- 
bility. But all are more or less irritating and there usually follows some 
induration at the site of the injection, which may last a long time. While 
the hypodermic use of quinine is sometimes invaluable it should not be 
employed in infants except in serious attacks and when we are tolerably 
certain of our diagnosis. In a number of instances both in hospitals and 
private practice I have seen ugly sloughing follow the use of nearly all 
the preparations generally employed. The occurrence of abscess points 
to infection at the time of injection; but necrosis I believe may be due 
simply to the irritation of the quinine upon tissues having a lowered 
vitality, as in the case of young or delicate infants. I have seen this 
happen when the strictest precautions against infection were observed. 
The frequent repetition of the hypodermic injections should be avoided; 
in most cases, one or two good doses are sufficient, the effect being con- 
tinued by quinine given by other methods. 

For children from two to seven years old the taste of quinine must 
be concealed. An aqueous solution of the bisulphate may be mixed with 
the syrup. of sarsaparilla, orange, or yerba santa; or the sulphate may be 
given in suspension in the same vehicle, the mixture beg made just 
before the dose is taken; otherwise the partial solution of the drug will 
render the whole dose exceedingly bitter. When the dose required is not 
large, as in the milder cases, the lozenges of the tannate of quinine com- 
bined with chocolate answer the purpose admirably, for these are so 
nearly tasteless that children will take them without difficulty. Each 
lozenge usually contains one grain of the tannate, which is equivalent to 
about one third of a grain of the sulphate of quinine. A similar lozenge 
containing one grain of the sulphate may be made, which is often taken 
by children without the slightest objection. The bisulphate may be given 
in solution by the rectum, or, better, at this age, in the form of supposi- 
tories; but, as in infancy, with very urgent symptoms, it 1s better to resort 
at once to the hypodermic method in case of failure by the stomach. 

For children over seven years old, the same methods of administra- 
tion may usually be employed as in adults. It is always preferable to 
give quinine in solution, or if not so, in capsule, but never in pill form. 

In a case with well-marked paroxysms the quinine should if possible 
be given in the interval, with the largest dose about four hours before 
the expected paroxysm. With infants this plan is sometimes imprac- 
ticable, as frequent small doses are usually better borne by the stom- 
ach than a few large ones. In them also vomiting seems less likely 
to occur when it is given on an empty stomach. For this reason it 
is advantageous to give the drug at regular two- or three-hour intervals 
during the night, and omit all medication during the day. I have never 
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succeeded in getting the physiological effects of quinine by inunction, 
though therg are good observers who claim this result. It is certainly a 
very uncertain way of introducing quinine into the system. 

Dosage.—Relatively much larger doses of quinine are required for 
young children than for adults. Except for its tendency to disturb the 
stomach, quinine is borne remarkably well by little patients. Generally 
too small doses are given. An infant of a year with a sharp attack of 
malarial fever will usually require from eight to twelve grains of the 
sulphate (ten to fourteen grains of the bisulphate) daily. Occasionally 
I have found it necessary to give double the quantity referred to, and I 
have seen no unpleasant cerebral symptoms. It is useless to expect to 
control an acute attack of malaria by such doses as one grain three or 
four times a day. Children from five to ten years old require almost as 
large doses as do adults. None of the substitutes for quinine are to be 
relied upon in acute cases. 

In chronic cases, arsenic and iron are usually required in combination 
with smaller doses of the quinine than those mentioned. For children 
over seven years old, Warburg’s tincture may be employed. In most 
chronic cases a cure can be effected only by a change of climate. 

The marked and irregular manifestations of malaria are to be treated 
in the same manner as cases of malarial fever. 


SECTION X. 
OTHER GENERAL DISEASES. 


CHAPTER I. 


RHEUMATISMN. 


THE rheumatic diathesis manifests itself in children by quite a differ- 
ent group of symptoms from those seen in adults; for this reason the 
disease was formerly supposed to be a rare one in early life. It is only 
within recent years that its frequency and its peculiarities have come to 
be appreciated. For our present understanding of the subject we are in- 
debied largely to the work of English physicians, especially Cheadle,* 
who has brought out more fully than any one else the close connection ex- 
isting between many conditions formerly not regarded as rheumatic. One 
who has in mind only the adult types of articular rheumatism, and regards 
arthritis as a necessary symptom for a diagnosis, will overlook in early life 
many manifestations which are clearly the result of the rheumatic pol- 
son. There is seen at this period a group of clinical phenomena, which 
often occur in combination or in succession, whose association was not 
understood until they were all discovered to be related to rheumatism, 
Sometimes one member of the group and sometimes another is first seen, 
but when one has appeared others are likely soon to follow. 

Rheumatism in childhood, then, is manifested not alone by arthritis 
with acute or subacute symptoms, but by a large number of other condi- 
tions which are not to be regarded in the light of complications, but rather 
as forms of the disease. 

Etiology.—lIt is not in the province of this work to discuss the various 
theories regarding the nature of rheumatism and its exciting cause. The 
drift of medical opinion to-day is strongly toward the view that acute 
rheumatism is an infectious disease, probably of microbic origin. Al- 
though the character of the micro-organism is not yet determined, the 
latest observations of Poynton and Paine + point to a diplococcus. The 
excessive formation of acids in the system may be regarded as a result 
of the infection, or possibly as a condition necessary for the activity of 
the specific poison. Under five years of age articular rheumatism is not 
common, and in infancy it is extremely rare. I once saw, however, in 
a nursing infant, a typical attack of rheumatic fever with multiple joint 


* See the Harveian Lectures, 1889. + Lancet, May 4, 1901. 
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lesions; and undoubted cases have been reported at as early an age as 
two months. In 1899 Miller (Philadelphia) could find in medical litera- 
ture but nineteen cases under one year. The condition is therefore so 
exceptional that one should be cautious in making the diagnosis of rheu- 
matigm in infancy. Most of the cases so regarded are examples of scurvy. 
After the fifth year both the articular and the other manifestations of 
rheumatism become very common, oe occur with increasing frequency 
up to the time of puberty. 

Heredity is a very important etiological factor, and in fully two 
thirds of the cases that have come under my care, a rheumatic family 
history was obtained. Of the other important causes, the most frequent 
are living in damp dwellings, direct exposure to cold and wet, poor 
hygienic spurroundings, and insufficient food. While seen among all 
classes, rheumatism is more common among those who are badly housed. 
Attacks of rheumatism occur at all seasons, but are much more frequent 
in the spring months. One attack strongly predisposes to a second, and 
in most cases there is a history of a large number of attacks of greater 
or less severity. Among my own patients, girls have been affected with 
greater frequency than boys. 

Symptoms.— The general and articular manifestations.—The clinical 
types of rheumatism in children present very notable contrasts to those 
seen in adults. A typical attack of acute articular rheumatism such as is 
seen in adult life, with a sudden onset, high temperature, severe inflam- 
mation of several joints, profuse acid perspiration, and occasional delir- 
ium, is rarely seen in achild under eight or ten years old. In most of 
the attacks in childhood the onset is not very acute, the temperature is 
but slightly elevated—only 100° or 101°5° F.—the swelling and pain are 
moderate, and the redness is often absent. The number of joints involved 
is generally small, those most frequently affected being the ankles, the 
' knees, the small joints of the foot, the wrists, or the elbows. These symp- 
toms are often not severe enough to keep the patient in bed, and only the 
pain in the joints of the lower extremities prevents him from walking. 
The duration of these attacks is from one to three weeks, and in the 
course of a month most of them recover even without treatment. 

Not infrequently the symptoms are limited to a single joint, usually the 
hip, knee, or ankle. Possibly the joints of the upper extremity are affected 
oftener than would appear, but disease here is much more likely to be 
overlooked than when lameness is present. The swelling is moderate and 
may not be evident except on a close examination; in some cases there is 
none. There is stiffness of the joint, as shown by lameness, and there may 
be so much pain and soreness that the child refuses to walk altogether. 
Muscular spasm about the affected joint is often marked, and may be the 
most striking objective symptom. The tenderness is sometimes local- 
ized, but it may affect the ligaments, tendons, and even the muscles. 
These symptoms may persist for two or three weeks and lead to the 


_RHEUMATISM. 1143 


suspicion of incipient tuberculous disease of the joint. Rheumatism is 
distinguished by its more acute onset and usually by the presence of 
slight fever; some elevation of temperature being the rule, though it is 
not often much over 100° F. A family history of rheumatism, or a his- 
tory of previous similar attack$ in the patient affecting the same or other 
joints, or other manifestations of rheumatism, are also of assistance in the 
diagnosis. Occasionally all doubt is removed by the disease extending to 
other joints, or by the development of endocarditis. In some cases the 
symptoms are less in the articulation than in the muscles, and they are 
dismissed as simply “ growing pains,” having nothing characteristic about 
them except their occurrence in damp weather. 

Cardiac manifestations.—These may occur where the articular symp- 
toms are very mild, and in some cases where they are entirely absent. 
The most frequent is endocarditis. This is much more often seen in the 
acute rheumatism of children than of adults, and probably occurs in the 
majority of all severe cases; if it does not come in the first attack, it is 
likely to be seen in the later ones. It frequently occurs with a mild rheu- 
matic arthritis, often being unnoticed until valvular disease of considerable 
severity has developed. Sometimes there is only high fever with severe 
constitutional symptoms of an indefinite character, but no arthritis, and 
no suspicion that the attack is rheumatic until endocarditis is discovered. 
Such cases are not infrequent. If the patients are kept under observation, 
articular symptoms are almost certain to develop later, and often there are 
other manifestations of rheumatism, especially chorea. 

Pericarditis is less frequent than endocarditis, and usually occurs in 
children over seven years old. It is often associated with endocarditis. 
The most characteristic form of inflammation in early life is a subacute, 
dry, fibrous form, often resulting in great thickening with extensive adhe- 
sions, and frequently in obliteration of the pericardial sac. When once 
started it shows a strong tendency to recurrence and persistence. 

The heart is so frequently affected in the rheumatism of childhood 
that it should be closely watched whenever articular symptoms are present, 
no matter how mild they may be; and not only in these cases, but in all 
the conditions hereafter enumerated with which rheumatism is likely to be 
associated. 

Inflammations of other serous membranes—the pleura, peritoneum, 
and pia mater—were much more frequently ascribed to rheumatism in the 
past than now. There is little doubt that on rare occasions any one of 
these may be due to rheumatism. The pleura is most often involved, but 
even this is rare in young children. 

Torticollis when it occurs acutely is frequently rheumatic. This form 
is characterized by its sudden development, continuous spasm, the great 
amount of muscular soreness, the moderate pain, and the fact that it usu- 
ally disappears spontaneously after a few days. It is often seen in con- 
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nection with a rheumatic sore throat. Other manifestations of muscular 
rheumatism are less characteristic and usually affect the muscles of the 
extremities. ; 

Anemia is almost invariably seen in rheumatic patients, both during 
and between the attacks. The effect of the rheumatic poison upon the 
blood resembles that of malaria. The presence of anemia is so evident 
and its degree often so marked, that one may have great difficulty in dis- 
tinguishing cardiac murmurs which are hemic from those due to endo- 
carditis. 

Chorea.—In the article upon Chorea I have already discussed the asso- 
ciation of that disease with rheumatism and expressed my own belief in 
a very close relationship existing between them. Not very infrequently 
chorea is the first manifestation of the rheumatic diathesis, to be followed 
soon by articular symptoms or by endocarditis without such symptoms. 
In other cases chorea and acute endocarditis occur together without 
articular symptoms, or all three may be associated. Whichever of the 
three conditions is first seen, the physician should always be on the look- 
out for the others. The frequency of rheumatism in choreic patients has 
been variously estimated by different observers; in my own cases over 
fifty-six per cent gave unmistakable evidence of the rheumatic diathesis. 

Tonsillitis —The association of tonsillitis and pharyngitis with rheu- 
matism appears in many cases to be a close one. Children who are the 
subjects of frequent attacks should be regarded as possibly rheumatic, 
and closely watched for other signs of that disease. Acute tonsillitis 
often ushers in an attack of rheumatic arthritis, and occasionally acute 
endocarditis without articular symptoms. Rheumatism may be associated 
with any form of tonsillitis, but its connection with quinsy seems closest. 
The nature of the relationship is not yet fully explained; by many the 
tonsils are regarded as the structures through which the rheumatic 
poison is absorbed. Packard (Philadelphia), however, regards the ton- 
sillitis as non-rheumatic, and the endocarditis as of septic origin. 

Subcutaneous tendinous nodules—General attention was first drawn 
to these as a manifestation of rheumatism by Barlow and Warner, in 
1881, who described them as “ oval, semi-transparent, fibrous bodies like 
boiled sago grains.” They are most frequently found at the back of the 
elbow, over the malleoli, at the margin of the patella; occasionally on 
the extensor tendons of the hands, fingers, or toes, or over the spinous 
processes of the vertebre or the scapule. They are composed of fibrin, 
cells, and fibrous tissue, and vary in size from a large pin’s head to a 
small bean, sometimes being as large as an almond. The nodules may 
come in crops, lasting for a few weeks and then disappearing, or they 
may last for months. An eruption of nodules is usually coincident with 
other rheumatic manifestations. These nodules are better felt than seen, 
although, as Cheadle observes, they are visible if the skin is tightly 
drawn. They are certainly not common in this country; and although I 
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have made it a rule to examine rheumatic patients for them, I have seen 
them but seldom, and they have been prominent in only two or three 
cases. This, I think, has also been the experience of most observers in 
New York. From published reports, however, they appear to be much 
more frequent in England. There can-be no doubt regarding the con- 
nection of these nodules with rheumatism. 

LErythema.—The connection between rheumatism and the various 
forms of erythema—marginatum, papulatum, and nodosum—has been 
very clearly shown by Cheadle. None of these are frequent conditions in 
childhood, but when seen they should always suggest rheumatism. 

Purpura.—The association of purpura with rheumatism is so often 
seen that there can be little doubt of the close connection between the 
two conditions. Rheumatic purpura, however, is quite distinct from the 
other forms of purpura, and is a much less frequent disease. 

Diagnosis.—In order to recognise rheumatism in a child, one must 
free his mind from preconceived notions of the disease drawn from its 
manifestations in adults, as very few cases correspond to the adult type of 
acute rheumatism. In early life the disease is recognised not by any one 
or two special symptoms, but by the association or combination of a num- 
ber of conditions which may appear unrelated. In determining whether 
or not any given set of symptoms is due to rheumatism, one should con- 
sider: (1) The family history, since in early life heredity is so important 
an etiological factor; (2) the previous history of the patient, not only as 
regards articular pains and swelling, the slight joint-stiffness without 
swelling, the indefinite wandering pains of damp weather, and the so-called 
growing pains, but also the previous existence of chorea, frequent attacks 
of tonsillitis, torticollis, or erythema; (3) the examination of the patient, 
which should include a careful search for tendinous nodules, as well as a 
thorough examination of the heart for signs of endocarditis or pericar- 
ditis, and, in cases which are at all acute, the temperature. In doubtful 
cases with mon-articular symptoms much importance is to be attached 
to the presence of slight fever, the abrupt onset, and tenderness of the 
neighbouring muscles and tendons,—all occurring without a history of 
traumatism. Rheumatism is more often overlooked than confounded 
with other diseases; although in childhood multiple neuritis and tubercu- 
lous and syphilitic bone disease are often mistaken for it, and in infancy 
the same is true of scurvy. The extreme infrequency of rheumatism 
during the first two years of life should always make one skeptical regard- 
ing it. In an infant, when the symptoms are confined to the legs and 
are not accompanied by fever, they are almost certain to be due to scurvy 
even though the gums are normal and ecchymoses have not yet appeared. 
Multiple gonococcus arthritis has often been diagnosticated rheumatism. 

Prognosis.— Rheumatism in a child is in itself seldom if ever danger- 
ous to life. In the great majority of cases the articular symptoms soon 
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disappear, even without special treatment. The danger from the disease 
consists in its cardiac complications. One attack of rheumatism is almost 
certain to be followed by others, and when once the heart has been af- 
fected its lesions are likely to increase with each recurrence of the disease. 

Treatment.—Rheumatism im children derives its chief importance 
from its relation to cardiac disease. Cardiac complications are so fre- 
quent and so serious that everything possible should be done to avert 
rheumatism from those who by inheritance are especially predisposed to 
it, to prevent its recurrence in a child who has once had the disease, and 
during an attack to prevent the heart from becoming involved. The rela- 
tion of diet to rheumatism is very imperfectly understood; but it is cer- 
tainly a fact that rheumatic children do much better upon a diet com- 
posed largely of nitrogenous food, where starches are restricted in 
amount, than the reverse. Milk should be freely given in all cases. The 
underclothing should be of flannel during the entire year, in summer the 
lightest weight being worn. The feet should be carefully protected, and 
exposure in damp weather avoided. In-door occupations should be 
chosen for rheumatic boys. 

The tendency to recurrence is so strong in this disease that a child of 
rheumatic antecedents, who has shown in the various ways mentioned a 
marked predisposition to rheumatism, and who has had an attack, even 
though a mild one, should, if possible, spend the winter and spring in 
some warm, dry climate, or even remain there permanently. Otherwise in 
most such children, it is only a question of time when, with the repeated 
attacks, the heart will become involved. 

To avert the danger of cardiac complications during an attack of rheu- 
matism, or to limit their extent, there are two things which should invari- 
ably be insisted on: first, to confine to the house and in a warm room every 
child with rheumatic pains, no matter how mild; secondly, if fever is also 
present, to keep the child in bed while it continues, even though it may 
never be above 100° F. Absolute rest and the equable temperature thus 
secured are unquestionably of more importance than anything else in pro- 
tecting the heart during a rheumatic attack. With these precautions must 
be combined an early diagnosis. In very many, perhaps in most cases, the 
harm is done before the true nature of the disease is suspected, the symp- 
toms being dismissed as of slight importance because the articular mani- 
festations are not very severe. Children who have once had rheumatism 
should be closely watched during chorea and other diseases related to 
rheumatism, the heart should be frequently examined, and the physician 
should be on the alert for the first articular symptoms. 

Aside from the measures just mentioned, the treatment of rheumatism 
in childhood is to be conducted very much like that of adult life. In the 
most acute attacks either salicylate of soda, oil of wintergreen, or salicin 
should be given; as the majority of cases are not very acute, marked im- 
provement is by no means always obtained by these drugs. Alkalies 
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should be given in all cases, but particularly in those in which there is 
hyperacidity of the urine. Either the acetate or citrate of potassium or 
the bicarbonate of sodium may be used, a sufficient quantity being admin- 
istered to render the urine alkaline. 

Quite as important as these,drugs is the use of general tonics, particu- 
larly iron and cod-liver oil. These should be given not only between 
attacks to fortify patients against their recurrence, but also in subacute 
cases which are sometimes influenced very little or not at all either by 
salicylates or alkalies. 


CHAPTER IL. 


DIABETES MELLITUS. 


In this chapter will be attempted only a description of the peculiar 
features which diabetes presents when affecting young patients. It is a 
very infrequent disease in children. Of 1,360 cases of diabetes collected 
by Pavy, only eight were under ten years of age. In a series of 700 cases 
collected by Prout, only one case was under ten years. In a series of 380 
cases collected by Meyer, only one case was under ten years of age. 

Etiology.—Stern, in a series of 117 collected cases of diabetes in chil- 
dren, states that 47 were females and 31 males, the sex in the other cases 
not being given. Although extremely rare, cases have been observed 
during the first two years, and even during the first year of life. Sta- 
tistics on this point are not altogether trustworthy, since some cases of 
temporary glycosuria have certainly been included. : 

Among the etiological factors, heredity is one of the most important. 
Pavy reports the case of a child dying of diabetes at two years in whose 
family the disease had existed for three generations. Inherited gout, 
insanity, and nervous diseases generally, may be looked upon as factors 
in the production of diabetes. Several of the cases reported in children 
have been preceded by injuries received upon the head. In a number 
of my own cases the disease has followed the consumption of large quan- 
tities of sugar for a long time. Often no adequate cause can be found. 

Symptoms.—The most important early symptoms are thirst, polyuria, 
and wasting; their development is often quite rapid. The thirst is in- 
tense, often leading children to drink four or five pints of fluid a day. The 
amount of urine passed varies from one to eight quarts daily. The specific 
gravity is from 1,026 to 1,040, and the usual amount of sugar is from 
three to five per cent, rarely more. Albumin is not infrequently present. 
Incontinence of urine is an important symptom, and often one of the 
earliest to be noticed. The wasting is usually quite rapid, so that a child 
may lose as much as six or eight pounds in a month. It is generally ac- 
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companied by anemia. The appetite may be poor; at times, however, it 
is voracious. Other symptoms of less importance are a dry mouth, scanty 
perspiration, irregular sleep, occasional epistaxis, furuncles and abscesses, 
decayed teeth, and genital irritation. 

The course of the disease is much more rapid in children than in 
adults, and, as a rule, the younger the child the more rapid its progress. 
The majority of cases prove fatal in from two to four months from the 
time the symptoms are sufficiently marked to make the diagnosis possible. 
Very few last more than six months; occasionally, however, one of the 
milder type may be prolonged from one to two years. 

The progress of, the disease is marked by continuous wasting, which 
may result in a marked degree of marasmus, and prove fatal. Some are 
carried off by intercurrent pneumonia or tuberculosis, but the majority 
die comatose. When coma develops, the case may be considered hopeless, 
and death is likely to be postponed but a few days. ‘The cause of diabetic 
coma has not yet been satisfactorily explained, but it is usually believed to 
be due to acetonzmia. 

Diagnosis.—Diabetes is apt to be overlooked, because of the common 
neglect of urinary examinations in children. The prominent symptoms— 
thirst, polyuria, and wasting—when associated, should always attract at- 
tention. Incontinence of urine, accompanied by marked wasting, is always: 
suspicious. In some cases genital irritation may be the most prominent 
early symptom. A positive diagnosis is made only by an examination of 
the urine. 

Prognosis.—In few diseases is the prognosis so bad as in diabetes in 
children. So high an authority as Senator declares that diabetes in chil- 
dren is hopeless and all treatment is useless. From a study of seventy- 
seven cases, Stern reaches the same conclusion. There are, however, 
cases on record in which recovery is believed to have taken place. The 
cases which I have seen have all terminated unfavourably. In a given 
case the prognosis, as to the duration of the disease, is rendered much 
worse by the presence in the urine of diacetic and oxybutyric acids. 
This condition is even more serious than is a high percentage of sugar; 
that the patient will then live more than three months is highly im- 
probable. 

Treatment.—The indications for treatment are the same in children 
as in adults: first, diet; secondly, general hygienic measures; and, finally, 
the use of drugs, of which at the present time the favourites are codeine 
salicylate of soda, and the bromide of arsenic. 


ie Ne De. 


Abdomen, examination of, 39; growth of, 
24; in rickets, 265. ; 
Abscess, alveolar, 279; cerebral, 780; eti- 
ology, 780; lesions, 780; symptoms, 
781; diagnosis, 782; from meningitis, 
782; prognosis, 782; treatment, 782; 
cerebral, in acute otitis, 948; ischio- 
rectal, 457; mammary, 116; hepatic, 
460; peritoneal, 467 ; peritonsillar, 310; 
perityphlitic (see appendicitis), 439; 
psoas, in spinal caries, 906;  retro- 
cesophageal, 316; etiology, 316; symp- 
toms, 316; diagnosis, 317; prognosis, 
318; treatment, 3818; retro-pharyngeal, 


in Pott’s disease, 298, 906; retro- 
pharyngeal, of infancy, 295; etiology, 
295; symptoms, 296; prognosis, 297 ; 
diagnosis, 297; treatment, 298; sub- 
phrenic, 477. 

Abscess, multiple, in malignant endocar- 


ditis, 626; multiple, in newly born, 85. 
Acetonemia in diabetes mellitus, 1148. 
Acetonuria, 651. 

Achondroplasia (see CHONDRO-DYSTROPHY), 
810. 

Acid, hydrochloric, increased by lavage, 
346; hydrochloric, in gastro-enteric in- 
toxication, 379; hydrochloric, in stom- 
ach digestion, 320; lactic, in stomach 
digestion, 320. 

Adenie (see HopGKIN’s DISEASE), 895. 

Adenitis, acute, 831; acute simple, with 
otitis media, 885 ; acute suppurative, ax- 
illary, 885; acute suppurative, cervical, 
885; acute suppurative, inguinal, 885; 
eervieal, in diphtheria, 1027; in influ- 
enza, 1125; in measles, 969; retro- 
wsophageal, 316; retro-pharyngeal, 295 ; 
simple acute, 883 ; etiology, 884; lesions, 


884; symptoms, 884; diagnosis, 886; 
treatment, 886; simple chronic, 886; 
syphilitic, 887; tuberculous, 888; eti- 
ology, 888; lesions, 888; symptoms, 
891; prognosis, 893; diagnosis, 893; 
treatment, 893; treatment, surgical, 
894. 7 
Adenoid vegetations of pharynx, 299, 481; 
etiology, 300; symptoms, 301; diag- 
nosis, 3803; treatment, 3038; asthma 


from, 524; causing acute nasal catarrh, 
481; chronie laryngitis with, 506; in 
rickets, 268; removal advised in tuber- 
culous adenitis, 894; with adenitis, 887. 

Adenoma of umbilicus, 114. 

Agenesis, cortical, 796. 

Airing, when allowed out of doors, 8. 

Air-space required by infants, 10. 

Alalia, 740. 

Albinism, stigma of degeneration, 818. 

Albumin water, preparation of, 337. 

Albuminuria, functional or cyclic, 644; in 
chronic cardiac disease, 630; in chronic 
nephritis, 669; in influenza, 1128; in 


measles, 988; in pertussis, 1010; in 
scarlet fever, 967; in typhoid fever, 
1066. 


Alcohol, as stimulant, 51; as tonic, 52; 
effect on breast milk, 173; use of, in 
diet of nurse, 137. 

Amaurotic family idiocy, 807. 

Amyloid degeneration, in chronic bone dis- 
ease, 902; of the intestines, 410; of the 
liver, 410; of the spleen, 410. 

Anemia, cardiac murmurs in, 637; follow- 
ing diphtheria, 1029; pernicious, 865; 
etiology, 865; lesions, 866; symptoms, 


866; blood, 866; treatment, 867; 
pseudo-leukemic, of infancy, 863; eti- 
ology, 864; lesions, 864; symptoms, 


864; blood, 864; prognosis, 865; treat- 
ment, 867; simple, 860; etiology, 860; 
symptoms, 861; prognosis, 862; treat- 
ment, 867; with adenoids, 303; in ma- 
laria, 1187; in malnutrition, 232; in 
marasmus, 241; in rheumatism, 1144; 


in rickets, 267; in scurvy, 248; in 
tuberculosis, 1096; preceding tubercu- 
losis, 1089. 


Anesthesia, partial, in multiple neuritis, 
849. 

Anesthetics, those best for children, 68. 

Anasarea, general, in acute diffuse nephri- 


tis, 664; in chronic cardiac disease, 
630. 

Aneurism, 639. 

Angina, catarrhal, in measles, 986; in 


scarlet fever, 964. 
Anglo-Swiss food, 164. 
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Ankle, enlarged epiphyses in rickets, 264. 

Anodynes, 53. 

Anorexia, hysterical, 736. 

Antipyretic drugs, 50. 

Antipyretics, 48; in acute broncho-pneu- 
monia, 559. 

Antipyrine, in chorea, 727; in catarrhal 
eroup, 491; in pertussis, 1014; scarla- 
tiniform rash from, 971. 

Antitoxin, in the treatment of tetanus, 92 ; 
eliminated by human milk, 139; results 
without, in membranous laryngitis, 497 ; 
with, 1053 (see DIPHTHDHRIA ANTI- 
TOXIN) ; streptococcus, 1062. 

Anuria, 652. - 

Anus, fissure of the, 
ath ire 

Aorta, abnormal origin of, 612; aneurism 
of, 639; atheroma of, 6389; congenital 
narrowing of, in chlorosis, 862; hypo- 
plasia of, 639; thrombosis of, 640. 

Aortic insufficiency, 633; stenosis, 632. 

Aphasia, functional, 740; in acquired 
cerebral paralysis, 802; after typhoid 
fever, 1077; motor, in cerebral tumour, 
785, 786. 

Aphonia, hysterical, 735; in diphtheritic 
paralysis, 852. 

Appendicitis, 438; etiology, 438; lesions, 
438; catarrhal form, 439; suppurative 


454; imperforate, 


form, 439; gangrenous form, 439; 
symptoms, 440; catarrhal form, 440; 
suppurative form, 440; gangrenous 


form, 441 ; course and termination, 442 ; 
prognosis, 443; diagnosis, 443; from 
colic, 443; from acute indigestion, 443 ; 
from intussusception, 444; leucocyte 
count an aid, 444; treatment, 444. 

Arm, paralysis of, at birth, 111. 

Arnold sterilizer, 154. 

Arsenic, as a tonic, 52; dosage in chorea, 
Won 

Arteries, hypogastric, in foetal circulation, 
606; hypoplasia of, 639; umbilical, in 
fetal circulation, 606. 

Arthritis, acute, of infants, 899; etiology, 
899; symptoms, 899; diagnosis, 916; 
treatment, 900; acute suppurative, 
syphilitic, 916; gonococcus, 686, 691, 
899; rheumatic, 664. 

Arthrogryposis (see TETANY), 716. 

Artificial feeding, 179; versus wet-nurs- 
ing, 168. 

Ascaris lumbricoides (see WorMS, INTHS- 
TINAL), 448. 

Ascites, 476; causes, 476; detection of, 
476; chylous, 476; in acute diffuse 
nephritis, 664; in cirrhosis of liver, 
462; rare with amyloid liver, 463 ; with 
ehronic peritonitis, 469; with tubercu- 
losis of the peritoneum, 471. 

Asphyxia, death from, in young children, 
46; from overlying, 44; from aspiration 
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of food, 45; from enlarged thymus, 45 ; 
in convulsions, 706; in retro-pharyngeal 
abscess, 297; in the newly born, 69 ; eti- 
ology, 70; lesions, 70; symptoms, 71; 
diagnosis, 71; prognosis, 72; treatment, 
72; from tuberculous bronchial lymph 
nodes, 1102; methods of resuscitation, 


72; “sudden, from tongue-swallowing, 
278; sudden, in retro-cesophageal ab- 


seess, 317. 
Aspiration of chest in empyema, 602. 
Asthma, 523; etiology, 524; symptoms, 
524; symptoms of attacks resembling 
eapillary bronchitis, 524; symptoms 
following attacks of bronchitis, 525; 
symptoms of hay fever, 525; symptoms 


of adult type, 526; diagnosis, 526; 
prognosis, 526; treatment, 526; ca- 


tarrhal, 525; with adenoids, 302; long 
uvula, cause of, 295; simulated by 
tuberculous bronchial glands, 1101. 

Astigmatism, stigma of degeneration, 
819. 

Ataxia, Friedreich’s, 841; in multiple neu- 
ritis, 849. 

Atelectasis, acquired, 588; from compres- 
sion, 588; from obstruction, 588; in 
delicate infants, 589; causing sudden 
death, 45; congenital, 74; lesions, 74; 
symptoms, 75; diagnosis, 76; treatment, 
77; in marasmus, 239. 

Atheroma, 639. 

Athetoid movements, 728; in acquired 
cerebral paralysis, 802; in birth paral- 
ysis, 799. 

Athetosis, 728. 

Athrepsia (see MArAsmus), 238. 

Atomizer, 57, 61. 

Atresia ani, 352. 

Atrophy, infantile (see Marasmus), 238; 
muscular, facial type, 846; in multiple 
neuritis, 849; juvenile form, 846; pro- 


gressive muscular, hand type, 843; 
peroneal type, 844. 
Atropine, hypodermically in cholera in- 


fantum, 384. 
Aura of epilepsy, 710. 
Autopsies, principal lesions found in, 41. 


Babcock’s centrifugal machine, 146. 

Bacillus of diphtheria, 1020, 1041; dis- 
tribution in the body, 1023; in milk, 
141; in healthy throats, 1042; in laryn- 
geal diphtheria, 495;  non-virulent, 
1042; of dysentery (Shiga) in _ ileo- 
colitis, acute, 385; in gastro-intestinal 
intoxication, acute, 365; of Eberth, in 
typhoid fever, 1062; of Friedlander, in 
acute broncho-pneumonia, 532; Klebs- 
Loeffler (see B. DrpHTHprim), 1020; 
lactis aerogenes, 322; of Pfeiffer, in in- 
fluenza, 11253 pseudo-diphtheria, 1042; 
of tuberculosis, 10/U ; in acute broncho- 
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pneumonia, 533; in empyema, 597; 
paths of infection, 1074. 

Backwardness, 808. 

Bacteria, etiology of diarrhoea, 865; in 
human milk, 188; in cow’s milk, 140- 
144, 152, 156; means of excluding from 
cow’s milk, 144; intestinal, 322. “ 

Bacterium coli commune, 322; in appen- 
dicitis, 488; in gastro-enterie intoxica- 
tion, 368; in peritonitis, 466. 

Bacterium lactis aerogenes, 322. 

Balanitis, 686. 

Band, abdominal, 1, 3. 

Barley water, directions for making, 163; 
use during first year, 204. 

Barlow’s disease (see ScorpuTus), 244. 

Bath, at birth, 1, 2; cold, 50; in acute 
broncho-pneumonia, 559; in asphyxia of 
newly born, 72; evaporation, 50; hot, 
56; hot air, 56; vapour, 56; mustard, 
56; bran, 57; tepid, 57; shower, 57; 
cold sponge, 57; hot, in asphyxia, of 
newly born, 72 ;“in typhoid fever, 1070. 

Bed-wetting, 692. 

Beef, broth, 163; extracts, 162; juice, ex- 
pressed, 161; juice, without cooking, 
162; preparations of, 161; raw scraped, 
163. 

Belladonna, 53; elimination of, in milk, 
138; scarlatiniform rash, 971. 

Bile, physiological action of, 321. 

Bile-ducts, congenital malformations of, 
ee 

Birth paralyses, 107 ; cerebral, 107 ; spinal, 
107; peripheral, 107. 

Bladder, contraction of, causing enuresis, 
693; control acquired, 698; exstrophy 
of, 685; hemorrhage from, in newly 
born, 105; stone in, 698; training to 
control, 4. 

Bleeders, 870. 

Blindness, hysterical, 734; stigma of de- 
generation, 819; transient, in pertussis, 
1010. 

Blisters, 54. 

Blood, circulation of, in early life, 606; 
corpuscles, red, 856; corpuscles, white, 
857; diseases of, 856; hemoglobin, 
856; in chlorosis, 863; in diphtheria, 
1029; in leukemia, 869; in pernicious 
anemia, 866; in pseudo-leukemic ane- 
mia, 864; in simple anemia, 861; leu- 
eocytes of, varieties of, 857; leucocy- 
tosis, 858; plasmodium malarie in, 
1137; specific gravity, 856; blood let- 
ting, local, 55. 

Blood-vessels, diseases of, 639; aneurism, 
639; arterial hypoplasia, 639; athe- 
roma, 639; embolism, 640; thrombosis, 
640. 

3oat-belly in tuberculous meningitis, 773. 

Boil (see FURUNCULOSIS), 935. 

Lone marrow in leukemia, 868. 


Bones, diseases of, 899; in hereditary 
syphilis, 1109; in late syphilis, 1117; 
lesions of, in rickets, 254; microscopical 
changes of, in rickets, 255; syphilitic 
diseases of, 915; tuberculous diseases 
of, 900; etiology, 901; lesions, 901. 

Bothriocephalus latus, 447. 

Bottles, nursing, choice and care of, 201. 

Bowels, hemorrhages from (see HaMor- 
RHAGH, INTESTINAL); movements of, 
irregularity in times for, 424; training 
to control movements, 4. 

Bow-legs in rickets, 263. 

Bradycardia, 6388. 

Brain, diseases of, 747; abscess of, 780; 
atrophy and sclerosis of, 797; atrophy 
and sclerosis of, in acquired cerebral 
paralysis, 800; cysts of, in infantile 
cerebral paralysis, 797; malformations 
of, 747; tuberculosis of, 1085; tumour 
of, 788; water on the, 770; weight of, 
699. 

Bran bath, 57. 

Breast, abscess of, in newly born, 116. 

Breast-feeding, 169; schedule for, 171. 

Breast milk (see MILK, WoMAN’S). 

Breath, offensive, in ulcerative stomatitis, 
284. 

Breathing, noisy, with adenoids, 301; 
stridulous, in diseases of the larynx, 
490, 493, 496; in retro-esophageal ab- 
scess, 317. 

Bright’s disease (see NnPHRITIS), 660. 

Bromides, elimination of, in milk, 138. 

Bronchi, catarrhal spasm of, 525; diph- 
theria of, 1025; foreign bodies in, 508; 
lesions of, in acute broncho-pneumonia, 
53838; lymph nodes of, in tuberculosis, 
1074, 1082; tube casts of, 521. 

Bronchial glands (see also LymMpH Nopnus, 
BRONCHIAL), enlarged, cause of asthma, 
524; in acute broncho-pneumonia, 540; 
reflex cough from, 523. 

Bronchitis, acute catarrhal, 512; etiology, 
512; lesions, 513; symptoms in infants, 
513; symptoms in older children, 515; 
‘diagnosis from broncho-pneumonia, 515 ; 
treatment, 516; abortive measures, 517; 
attacks of suffocation, 519; cardiac 
stimulants, 518 ; counter-irritation, 517 ; 
emetics, 518; expectorants, 518; gen- 
eral management, 517 ; inhalations, 518 ; 
in infants, mild cases, 518; in infants, 
severe cases, 519; in older children, 
519; local applications, 517; opium, 
518; prophylaxis, 516; protracted 
cough in convalescence, 520; respira- 
tory stimulants, 518; respiratory fail- 
ure, 519; asthma following, 525; capil- 
lary (see BRONCHO-PNEUMONIA, ACUTE), 
531, 542: attacks of asthma resembling, 
524; chronic, 521; etiology, 521; symp- 
toms, 521; diagnosis, 522; treatment, 
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522; chronic, bronchiectasis in, 522; 
chronic, in rickets, 258; diphtheritic, 


broncho-pneumonia in, 552; fibrinous, 
520; treatment, 520; in pertussis, 1009 ; 
in typhoid fever, 1066; spasmodic (see 
ASTHMA), 523. 

Bronchiectasis in chronic bronchitis, 522 ; 
in broncho-pneumonia, chronic, 582. 

Broncho-pneumonia, acute, 531 ; bacteri- 


ology, 532; complications, 5538; cya- 
nosis in, 542, 544; complicating in- 
fluenza, 1126; diphtheria, 1028; mea- 


sles, 985; pertussis, 1009 ; pseudo-diph- 

theria, 1060; rickets, 258; diagnosis, 

554; from congenital atelectasis, 554 ; 
from severe bronchitis, 554; from lobar 
pneumonia, 555; from malarial fever, 
555; etiology, 5381; age, 531; previous 
condition, 531; previous disease, 531; 
season, 531; sex, 531; duration of, 547 ; 
lesions, 533; in acute congestive form 
(acute red pneumonia), 585; in mot- 
tled red and gray pneumonia, 537; in 
gray pneumonia (persistent broncho- 
pneumonia), 539; associated in the lung, 
540; abscesses of lung, 541; bron- 
chial glands, 540; emphysema, 541 ; gan- 
grene, 541; pleurisy, 540; intra-alveolar 
hemorrhage, 536; pulmonary collapse, 
534; seat of the disease, 535; physical 
signs, chart of, 548; without consolida- 
tion, 547; with areas of partial con- 
solidation, 547; with areas of consoli- 
dation more or less complete, 549; day 
of appearance, 550; protracted or per- 
sistent form, 550; secondary pneu- 
monia with measles, 552; ileo-colitis, 
553; influenza, 553; pertussis, 551; 
diphtheria, 552; prognosis, 555; mor- 
tality tables, 556; protracted cases, 
550; pathological differentiation from 
lobar form, 527; relative frequency of, 
5380; respiration in, 542, 544; symp- 
toms, 541; acute congestive type, 541; 
acute disseminated type, 542; common 
type, 543; temperature charts of, 545; 
temperature in, 542, 5438, 544; termina- 
tions, 539; treatment, 557; by anti- 
pyretics, 559; cold, 559; emetics, 558; 
hygiene, 558; inhalations, 560; stimu- 
lants, 558; of attacks of collapse, 560; 
of nervous symptoms, 560; of protracted 
cases, 560; prophylaxis, 557; summary 
of; (561. F 

Broncho-pneumonia, chronic, 582; etiol- 
ogy, 582; lesions, 588; symptoms, 583 ; 
physical signs, 584; course, 584; prog- 
nosis, 584; diagnosis, 584; from tuber- 
culosis, 584; treatment, 585. 


Broncho - pneumonia, tuberculous, 1077, 
1090; rapid cases, 1091; protracted 
eases, 1102 (see also TUBERCULOUS 
PNEUMONIA). 
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Broths, directions for making, 163. 
Bubo, with gonorrheal urethritis, 686. 
Buhl’s disease, 938. 

Buttermilk, 160. 


Calamine lotion, 9383. 

Calculi, biliary, 464; renal, 677; pyelitis 
with, 678; vesical, 698. 

Calomel fumigations, 497. 

Calomel, how best given, 48. 

Cancrum oris (see STOMATITIS, 
GRENOUS), 290. 

Carbohydrates, function of, in diet, 127. 

Carcinoma of brain, 783; of kidney, 671; 
of stomach, 350. 

Cardiac cough, 523. 

Carnrick’s soluble food, 165. 

Casein, 148, 152, 183; in the feces, 323; 
stools in difficult digestion of, 415. 

Caseinogen, 148. = 

Casts in urine of chronic nephritis, 668. 

Catarrh, Eustachian, in hypertrophy of 
tonsils, 312; fetid (see RHINITIS, 
ATROPHIC), 485; gastric, 340; nasal 
acute, 478; etiology, 478; symptoms, 
479; diagnosis, 479; treatment, 479; 
prophylaxis, 480; chronic, 481; with 
adenoid growths, 301; foreign bodies in 
nose, 481; nasal polypi, 482; rhinitis, 
simple chronic, 482; hypertrophic, 484 ; 
atrophic, 485; syphilitic, 485; rhino- 
pharyngeal, with adenoids, 301. 

Catheters, sizes required for infants, 642. 

Cellulitis of abdominal wall with perito- 
nitis, 466; of neck, in scarlet fever, 965. 

Centrifugal machine, 135, 146. 

Cephalhematoma, external, 97; internal, 
97; symptoms, 98; diagnosis, 98 ; treat- 
ment, 99. 

Cereals, 163; allowed from third to sixth 
year, 222. 

Cerebellum, abscess of, 780; tumours, 783. 

Cerebral paralysis, 795; from hemor- 
rhage, 107; etiology, 107; lesions, 108; 
symptoms, 109; prognosis, 110; treat- 
ment, 110. 

Cerebro-spinal meningitis (see Mpnin- 
GITIS, ACUTE CBEREBRO-SPINAL), 754. 

Cerebrum, abscess of, 780; tumour, 783. 

Chest, circumference of, 20; development 
of, 24; “‘ funnel” chest, 24; in rickets, 
261; lateral depressions of, in adenoids, 
301; lateral furrowing of, in rickets, 
258. : 

Cheyne-Stokes respiration in cerebro-spina! 
meningitis, 762; in tuberculous menin- 
StS iiss 

Chicken-pox (see VARICELLA), 996. 

Chloral, dosage and administration, 53. 


GAN- 


Chlorosis, 862; etiology, 862; lesions, 
862; symptoms, 863; blood in, 863; 


prognosis, 863; diagnosis, 863; treat- 
ment, 867. 
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Cholera infantum, 364 (see also INTOXI- 
CATION, ACUTH GASTRO-ENTHERIC), 381. 

Chondro-dystrophy, 810. ; 

Chorea, 721; acute endocarditis in, 624; 
course and duration, 725; diagnosis, 
725; endocarditis in, 725; etiology, 
721; following birth paralysis, “799 ; 
typhoid fever, 1067; habit, 727; heart 
murmurs in, 725; prognosis of, 726; 
hysterical, 735; with adenoids, 302; in 
rheumatism, 1144; pathology, 723; 
post-hemiplegic, 729; in cerebral palsy, 
_799 ; prognosis, 726; relation to rheuma- 
tism, 722; speech in, 725, 740; symp- 
toms, 724; treatment, 726; urinein, 725. 

Circulation, changes in, at birth, 606; 
foetal, 606; in early life, 606. 

Circulatory system, diseases of the, 606. 

Claw-hand, 843. 

Cleft palate, 274. 

Clothing at birth, 2; in summer, 3; at 
night, 8; in summer diarrhcea, 375. 

Club-foot with spiria bifida, 822. 

Codeine, doses of, 53. 

Cod-liver oil as tonic, 52. 

Cold, as an antipyretic, 49; ice cap, 49; 
sponging, 49; pack, 49; bath, 50; irri- 
gation of the colon, 50; in the head, 
with adenoids, 801; therapeutics of, 55. 

Cold sores, 275. 

Colic, habitual, from excessive proteids, 
200 ; intestinal, 420; renal, 678. 

Colitis, acute (see ILno-coLiITiIs, ACUTE), 
385; ameebic, 409; membranous, 398; 
membranous gastritis with, 339. 

Collapse, in acute broncho-pneumonia, 
treatment of, 560; in acute peritonitis, 
467 ; in appendicitis, 442; in corrosive 
gastritis, 341; in ulcer of stomach, 350. 

Collapse, pulmonary (see ATELHCTASIS, 
ACQUIRED), 588. 

Colles’s law, 1108. 

Colon, abnormal position of, 353; con- 
genital atresia of, 117; cysts of mucosa, 
405 ; dilatation of, 428; in rickets, 265; 
follicular ulcers of, 389; hypertrophy 
of, 428 ; irrigation of, 50, 65; in gastro- 
enteric intoxication, 378; in intestinal 
indigestion, 419; membranous inflam- 
mation of, 391; transverse, dilatation 
of, in chronic ileo-colitis, 407. 

Colostrum, 129; corpuscles of, 129; com- 
position of, 130. 

Coma, in tuberculous meningitis, 773; in 
diabetes mellitus, 1148. 

Compression-myelitis (see MypLitis), 829. 

Condensed milk, cause of rickets, 251; 
composition of, 158; dilution of, for in- 
fants, 158; fresh, 158. 

Congenital, ichthyosis, 923; myotonia, 
730; rickets, 258 ; syphilis, 1112 ; tuber- 
eulosis, 1072. 


Conjunctiva, catarrhal inflammation in 
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measles, 982; 
newly born, 106. 

Constipation, a cause of chlorosis, 862; 
causes of, in rickets, 265; chronic, 422; 
etiology, 422; symptoms, 4238; diag- 
nosis, 424; treatment, 424; food, 424; 
massage, 425; suppositories, 426; ene- 
mata, 426; medical, 427; dilatation of 
colon in, 428; anal fissure from, 454; 
early symptom of rickets, 259; from de- 
ficient fat in food, 200; in appendicitis, 
440; in intestinal indigestion, chronic, 
414, 416; in intussusception, 434. 

Contractures, hysterical, 734. 

Convulsions, 701; etiology, 701; pathol- 
ogy, 708; symptoms, 703; diagnosis, 
704; in acute diseases, 705; in brain 
disease, 705; in epilepsy, 705; in gas- 
tro-intestinal disease, 705; prognosis, 
706; treatment, 706; attributed to 
dentition, 280; causing death without 
other symptoms, 46; chloral in, 707; 
epileptic, 710; hysterical, 735; in ac- 
quired cerebral paralysis, 801; in cere- 
bral hemorrhages, 109; in congenital 
atelectasis, 75; in pertussis, 1010; in 
rickets, 267; morphine in, 707; in 
status lymphatieus, 881. 

Cooley creamer, 151. 

Cord, spinal, diseases of, 820; malforma- 
tions of, 820; position of, 826; menin- 
gitis, 826; myelitis, 827; pressure- 
paralysis of, 829; tumours of, 839; 
weight of, 699. 

Cord, umbilical, 
Of, 25 

Cornea, ulcers of, in chronic ileo-colitis, 
407. 

Corpuscles of blood, 856. 

Coryza, 478; early symptom of measles, 
980 ; syphilitic, 485, 1113. 

Cough, hysterical, 735; reflex, 522; from 
pharyngeal irritation, 522; elongated 
uvula, 522; from pharyngeal mucus, 
522; from aural irritation, 522; from 
eardiac disease, 523; of puberty, 523; 
periodical, at night, 523; from Pott’s 
disease, 523; symptoms, 523; diag- 
nosis, 523; treatment, 523; spasmodic, 
in retro-csophageal abscess, 317; in 
tuberculous bronchial glands, 1111; 
whooping (see PurTussis), 1004. 

Counter-irritants, 54. 

Cow’s milk (see MILK). 

Cranio-tabes, early symptoms in rickets, 
259. 

Cranium, syphilitic nodes on, 920. 

Cream, 149; to secure different percent- 
ages of, 150, 151. 

Cream-gauge, 134, 147. 

Credé’s method of preventing ophthalmia 
neonatorum, 1; treatment of ophthal- 
mia, 88. 


hemorrhage from, in 


care of, 1; separation 
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Cretinism, sporadic, 813; etiology, 813; 
symptoms, 813; diagnosis, 815; prog- 
nosis and treatment, 815. 

Croup, bronchial, 520; catarrhal, 
kettle, 60; membranous, 495; 
branous, in scarlet fever, 965; 
modic, 489; true, 495. 

Cry, causes and varieties of, 34; in dis- 
eases, 84; in colic, 421; in retro- 
pharyngeal abscess, 296; from insuffi- 
cient food, 172. 

Cryptorchidism, 685. 

Cups, dry, indications for, 55; wet, con- 
demned, 55. 

Curds and whey, 161. 

Cyanosis, in acute broncho-pneumonia, 
541, 543; in acute inanition, 228; in 
chronie cardiae disease, 630; in congen- 
ital atelectasis, 75; in congenital dis- 
ease of heart, 613; in diphtheritic pa- 
ralysis, 852; in malaria, 1133, 1136; of 
face, from pressure at root of lung, 
1102. 

Cyclic vomiting, 331. 

Cyst, of brain, 783; of brain in infantile 


489 ; 
mem- 
spas- 


cerebral paralysis, 797; of intestinal 
mucosa, 405. 

Cysticercus, 446. 

Dactylitis, scrofulous, 913; syphilitic, 


922; tuberculous, 913; symptoms, 914; 
diagnosis, 915; treatment, 915. 

Deaf-mutism, 819; stigma of degenera- 
tion, 819. 

Deafness following mumps, 1018; with 
adenoids, 301; with hypertrophy of ton- 
sils, 812; sudden, in late syphilis, 1117. 

Death, most frequent causes of, at differ- 
ent ages, 43; sudden, causes of, 44. 

Deformities, hysterical, 734; in rickets, 
259. 

Degeneration, stigmata of, 818. 

Deltoid, paralysis of, at birth, 111. 

Dentition, 27; eruption of first teeth, 28; 
eruption of permanent teeth, 29; de- 
layed, 28; before birth, 28; difficult, 
279; symptoms, 280; treatment, 281; 
in rickets, 266; in the etiology of diar- 
rhea, 356; often delayed in malnutri- 
HOM so: 

Dermatitis, exfoliative, of newly born, 
922; gangrenous, 936; treatment, 987. 
Development, conditions interfering with, 

30; muscular, 25; of body, 15. 

Dew’s method of inducing artificial res- 
piration, 72. 

Dextro-cardia, 613. 

Diabetes insipidus, 652; symptoms, 653 ; 
diagnosis, 654; treatment, 654. 

Diabetes mellitus, 1147; symptoms, 1147; 
prognosis, 1148; treatment, 1148. 

Diacetonuria, 651. 

Diagnosis, general considerations in, 31. 
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Diapers, 3. 

Diaphragm, hernia through, 118. 

Diarrhoea, general consideration of, 354; 
deaths from in New York in five years, 
354; prevalence during summer, 355; 
impure milk as a cause, 356; observa- 
tions of Rockefeller Institute on asso- 
ciation of feeding impure milk and 
diarrheeal disease, 356 et seq.; differ- 
ent varieties of, 359; mechanical, 359; 
from drugs, 360; from neryous influ- 
ences, 360; eliminative, 360; from acute 
intestinal indigestion, 360; of infectious 
origin, 360; inflammatory (see ILEO- 
coLiris, AcurE), 385; in chronic intes- 
tinal indigestion, 414; in intestinal tu- 
berculosis, 412; summer, 364; mycotic, 
364. 

Diastatic ferment of pancreas, 
bile, 321. 

Diathesis, lymphatic, with adenoids, 300. 

Diet (see also FEEDING), as cause of 
chronic constipation, 423; cause of 
rickets, 251; in acute gastro-enteric in- 
fection, 375; in acute gastric indiges- 
tion, 337; in chronic constipation, 424; 
in chronic gastric indigestion, 346; in 
eyclic vomiting, 334; in eczema, 927; 
in intestinal indigestion, 418 ; in malnu- 
trition, 235; in rickets, 271; in scurvy, 
251; of nurse, effect on milk, 137. 

Dietary of the infant, 128. 

Digestion, gastric, 319; duration of, 320; 
in infancy, 318; intestinal, 321. 

Digestive system, diseases of the, 274. 

Digitalis, dosage for infant, 683. 

Dilatation of the stomach, 347. 

Diphtheria, 1019; bacillus (see BACILLUS 
oF DIPHTHERIA), 1020; broncho-pneu- 
monia in, 552, 1028, 1036; blood in, 
1029; cardiac failure in, 1035; cardiac 
thrombi in, 1028; catarrhal, 1023, 
1080; cervical lymph nodes in, 1027; 
complications and sequele, 1036; con- 
valescence, 1055; croupous bronchitis 
in, 520; diagnosis, 10388; bacteriologi- 
eal, 1041; technique of, 1041 ; reliability 
of, 1041; clinical, 1038; from pseudo- 
diphtheria, 1040; disinfection after, 
1047; distribution and mode of com- 
munication, 1020; embolism in, 1037; 
entero-colitis in, 1038; etiology, 1020; 
hemorrhages, 1037 ; immunization, 
1045 ; incubation, 1022; lesions, 1022; 
membrane, 1023’; membrane, seat and 
distribution of, 1024; membranous 
gastritis in, 3839; proctitis in, 455; 
myocarditis in, 636, 1037; nasal syring- 
ing in, 1048; nephritis in, 1028, 1037; 
of esophagus, 315; otitis in, 1036; pa- 
ralysis after, 1034; paralysis in, 851; 
predisposing causes, 1021; prognosis, 
1048; prophylaxis, 1044; quarantine, 
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1044; septicemia in, 1035; sick-room 
in, 1042; simulated after tonsillotomy, 


314; sloughing in, 1086; spleen in, 
1027; symptoms, 1029; symptoms, 
without membrane, 1030; symptoms, 
with limited membrane  (tonsillar), 


1030; symptoms, severe cases,” 1031 ; 
symptoms, mixed infection (septic), 
1035; thrombosis in, 1037; toxemia, 
1035 ; toxins of, 1023; treatment, 1047; 
general, 1047; stimulants, 1047; local, 
1048 ; serum, 1049 ; of children exposed, 
1045 ; of suspected cases, 1045; supple- 
mentary to antitoxin, 1056; virulent 
bacilli in healthy throats, 1042; vis- 
ceral lesions, 1027; false (see PSruDO- 
DipH7THPRIA), 1056; laryngeal, 495, 
1033; nasal, 1030, 1032; pseudo (see 
Pspupo-DipiTruMRrRia), 1020, 1056; scar- 
latinal (see PSnupO-DIPHTHERIA), 1056; 
searlatinal, 965; scarlatiniform  ery- 
thema in, 971; streptococcus (see 
Pspupo-DirHtTHRIA), 1056; tonsillar, 
1030. 

Diphtheria antitoxin, dosage of, 1050; ef- 
fect on membrane, 1051; immunizing 
dose of, 1046; influence on mortality 
of cities, 1054; limitations of, 1051; 
local and general effects of, 1051; other 
treatment with, 1047, 1055; real and 
alleged dangers from, 1052; modified 
by time of injection and age of patient, 
1050; strength of, 1050; syringe for, 
1050; time of administration, 1050. 

Diplegia, in birth paralysis, 798; in men- 
ingeal hemorrhage, 109; spastic, 795. 

Disease, peculiarities of, in children, 30; 
etiology, 30; symptomatology and diag- 
nosis, 31; pathology, 40; prognosis, 42 ; 
prophylaxis, 46; therapeutics, 47. 

Diverticulum, Meckel’s, 114. 

Dover’s powder, dosage of, 53. 

Dropsy (see also GipEMA) ; in acute diffuse 
nephritis, 662, 663; in chronic cardiac 
disease, 630; in chronic nephritis, 668 ; 
in newly born, 120; in tuberculosis, 
1095; without renal disease, 682. 

Drugs, administration of, 48 ; antipyretics, 
50; elimination of, in breast milk, 188 ; 
well borne, 54; not well borne, 54. 

Duct, omphalo-mesenteric, 114, 118. 

Ductus arteriosus, closure of, 606; in 
fetal circulation, 606; patent, 612; 
venosus, closure of, 606; in fotal cir- 
culation, 606. 

Duodenum, catarrhal inflammation of, 
841; congenital atresia of, 117. 

Dura mater, hematoma of, 751; throm- 
bosis of the sinuses of, 778. 


Dysentery (see ILmO-cOLITIS, ACUTE), 
385. 
Dysphagia, hysterical, 735; in  retro- 


pharyngeal abscess, 296. 
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Dyspnoea, evidence of, 86; from tubereu- 
lous bronchial lymph nodes, 1102; in 
acute catarrhal laryngitis, 493; in ca- 
tarrhal spasm of larynx, 490; in mem- 
branous laryngitis, 496; in chronic car- 
diac disease, 629; in retro-pharyngeal 


abscess, 296; inspiratory, in retro- 
csophageal abscess, 317; pressure of 
abscess on pneumogastric, 317; spas- 


modic, in asthma, 524. 


Kar, anomalies of, as stigmata of degen- 
eration, 818; hemorrhage from, in 
newly born, 106; middle, inflammation 
of (see OTITIS), 943; in measles, 987 ; 
in scarlet fever, 966. 

Ears, development of hearing, 26. 

Eberth’s bacillus of typhoid fever, 1062. 

Ecchymoses in purpura, 874; in scurvy, 
245; in leukemia, 869. 

Echinococcus of liver, 464. : 

Eclampsia (see CONVULSIONS), 701. 

Ecthyma gangrenosa, 936. 

Hetocardia, 613. 

Eczema, 926; etiology, 926; varieties, 
928; diagnosis, 930; prognosis, 930; 
treatment, 931; dietetic, 931; of kid- 
neys, 932; of bowels, 932; general, 
932; local, 983; exacerbations during 
dentition, 280; intertrigo, 929; pustu- 
lar, of scalp, 929; rubrum, 928; se- 


borrheic, 926, 929; simple chronic, 
928. 

Hlectrotherm, 12. 

Emboli, infectious, in malignant endo- 


carditis, 626. 

Embolism, 640; in diphtheria, 1037. 

Emphysema, 589; etiology, 589; lesions, 
590; in acute vesicular, 590; in inter- 
stitial, interlobular, 590; symptoms, 
591; acute, in bronchitis of infants, 
513; in acute broncho-pneumonia, 541; 
in pertussis, 1009. 

Empyema, 596; bacteriology, 596; lesions, 
597; symptoms, 599; diagnosis, 600; 
by exploratory puncture, 600; from un- 
resolved pneumonia, 600; from pleuro- 
pneumonia, 600 ; from tuberculosis, 600 ; 
prognosis, 601; acute peritonitis com- 


plicating, 466; following pleuro-pneu- 
monia, 580; spontaneous cure, 602; 
treatment, 602; by aspiration, 602; 


simple incision and drainage, 602; re- 
section of a rib, 604; methods of ex- 
panding lung after, 605; tuberculous, 
1077; acute broncho-pneumonia, 540. 


Encephalocele, 747; symptoms, 748; 
treatment, 749. 
Endarteritis, syphilitic, of brain, 1111; 


tuberculous, 770. 

Endocarditis, acute simple, 622; etiology, 
622 ; lesions, 623 ; symptoms, 624; diag- 
nosis, 624; prognosis, 625; treatment, 
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625; acute simple, in chorea, 624; 
chronic (see also Hart, VALVULAR 


DISEASE), 627; foetal, 610; in chorea, 
725; in rheumatism, 1143; malignant, 
626; etiology, 626; lesions, 626; symp- 
toms, 626; diagnosis, 627; treatment, 
627. 

[fnemata, 67; nutrient, 67; drugs by, 67; 
astringent, in chronic ileo-colitis, 408 ; 
in chronic constipation, 426; in colic, 
422; ice-water in cholera infantum, 
884; injuries to rectum from, 454. 

Enteritis follicularis (see IL@O-cOLITIS, 
AcutTH), 385. 

FEntero-colitis, in diphtheria, 
ILEO-COLITIS, ACUTE), 385. 

Fnuresis, 692; etiology, 693; symptoms, 
694; prognosis, 694; treatment, 694; 
stigma of degeneration, 819. 

Ependymitis, acute, in hydrocephalus, 
791; following spina bifida, 825. 

Epidemic, hemoglobinuria, 92; meningitis 
(see MBNINGITIS, ACUTE). 

Epidermis, exfoliation of, in congenital 

» ichthyosis, 924; exfoliation of, in 
newly born, 922. 

Epilepsy, 708; aura in, 710; course, 712; 
diagnosis, 7138; etiology of, 708; 
hysterical, 735; idiopathic, 708; in ac- 
quired cerebral paralysis, 802; in birth 
paralysis, 798; insanity following, 806; 
intestinal putrefaction in, 709; Jack- 
sonian, in cerebral tumour, 784; mental 
condition in, 712; pathology, 709; 
prognosis, 713; status epilepticus, 713; 
stigma of degeneration, 819; sympto- 
matic, 712; symptoms, 710; grand mal, 
710; petit mal, 711; treatment, gen- 
eral, 714; during an attack, 716. 

Hpiphyseal separation in acute arthritis, 
899 ; in scurvy, 248; in syphilis, 915. 

Epiphyses, enlargement of, in rickets, 2638 ; 
in syphilis, 917, 921. 

Epiphysitis, acute (see ARTHRITIS, 
ACUTE), 899; syphilitic, 905, 1115. 

Hpispadias, 684. 

Epistaxis, 487; in anemia, 861; in per- 


1088 (see 


tussis, 1008; in purpura, 874; in 
scurvy, 248. 

Epitrochlear lymph wnodes in _ syphilis, 
a La lat i 6 


Erb’s paralysis, 112. 

Erysipelas in newly born, 85. 

Erythema, following diphtheria antitoxin, 
1052; in influenza, 1128; intertrigo, 
929; in intestinal indigestion, 417; in 
rheumatism, 1145; of the buttocks in 
marasmus, 241; scarlatiniform, causes, 
971. ‘ 

Erythroblasts, 8638. 

Estlander’s operation, 605. 

Eustachian tube in acute otitis, 943; in- 
flammation of, in influenza, 1126; ob- 
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struction of, in hypertrophy of tonsils, 
312. 

Examination of sick child, 33; inspection, 
34; measurements, 35; vital signs, 35; 
respiration, 36; temperature, 36; local 
examinations, 37-40. 

xercise, importance of, 7; caution re- 
garding, in heart disease, 635; in ane- 
mia, 868. 

Iexpectorants in bronchitis, 518. 

Exstrophy of bladder, 685. 

Extubation, 503. 

Eye, anomalies of, as stigmata of degen- 
eration, 818; keratitis, interstitial, in 
syphilis, 1117; care of, at birth, 1, 3; 
diphtheritie paralysis of, 852; early 
use, 25; ectropion of, in congenital 
ichthyosis, 923; inflammation of, in 
newly born, 87; in measles, 988; 
nystagmus, 729. 


Face, asymmetry of, as stigma of degen- 
eration, 818; expression .of, in disease, 
34; cyanosis and edema of, from pres- 
sure at root of lung, 1102. 

Facial paralysis, at birth, 110; acquired, 
peripheral, 853; in otitis, 948. 

Feces, 323; of milk diet, 323; of mixed 
diet, 324; incontinence of, 457. 

Fat, determination of, in milk, 135; in 
the feces, 324; test for, 362; lack of, 
a cause of rickets, 251; lack of, caus- 
ing constipation, 423; in woman’s milk, 
133; percentages of, in modification of 
cow’s milk, 184, 189; symptoms from 
deficiency of, in food, 200; symptoms 
from excess in food, 199, 201; function 
of, in diet, 126. 

Fatty degeneration of the newly born, 93. 

Fauces, syphilitic, ulceration of, 1111. 

Feeding, artificial, fundamental principles 
of, 179; rules for, 194, 203; schedule 
for first year, 204; number of feed- 
ings, twenty-four hours, 204; inter- 
vals by day, 204; night feedings, 204; 


of premature infants, 13; quantity 
for one feeding, 204; quantity for 
twenty-four hours, 204; versus wet- 


nursing, 168; breast, schedule for, 171; 
other than milk, first year, 204; diffi- 
cult cases, first year, 205; summary of 
infant feeding, 214; in _ institutions, 
215; on journeys, 216; daily dietary at 
eighteen months, 220; for healthy in- 
fants, second year, 218; difficult cases, 
second year, 220; from third to sixth 
year, 222; articles allowed, 222; arti- 
cles forbidden, 223; dietary, from third 
to sixth years, 222; during acute illness, 
224; in infants, 224; older children, 
225; during very hot days, 373; by 
gavage, in acute illness, 225; nasal, 
64; in acute gastro-enteric intoxication, 
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375; in acute intestinal indigestion, 
363; methods of, in etiology of diar- 
rheea, 356; mixed, indications for, 179; 
simple rules in, 224. 

Feet, anomalies of, as stigmata of degen- 
eration, 818. 

Feser’s lactoscope, 147. A 

Fever, puerperal, of the child, 81; from 
insufficient nourishment, 172; inanition, 
120; toxic, in intestinal indigestion, 
417 (see also THEMPDPRATURD). 

Finger (see DACTYLITIS). 


Fingers, clubbing of, in chronic cardiac 
disease, 630; in congenital heart dis- 
ease, 614. 


Fissure of the anus, 454. 

Fistula, congenital, of the neck, 314. 

Wiatulence, cause of colic, 420; in intes- 
tinal indigestion, 417. 

Fetal circulation, 606; endocarditis, 610. 

Foetus, evidences of syphilis in, 1112. 

Yollicles, solitary (see Lympu Nopuues) ; 
solitary, of intestine, often enlarged in 
marasmus, 239. 

Follicular ulceration of intestine, 389. 

Fomentations, hot, 55. 

Fontanel, bulging, in cerebro-spinal men- 
ingitis, 762; bulging of, in meningeal 
hemorrhage, 109; bulging of, in tuber- 
culous meningitis, 773; in hydroceph- 
alus, 792; closure of, 22; in cretinism, 
815; in rickets, 258. 

Food, constituents, 125; proteids, 125; 
fats, 126; carbohydrates, 127; mineral 
salts, 128; water, 128; farinaceous, a 
eause of eczema, 927; in chronic indi- 
gestion, 846; second year, 218; im- 
proper in etiology of diarrhea, 356; re- 
gurgitation of, causes and treatment, 
A199: ; 

Food - fistula 
larynx, 316. 

Food-diseases, 244. 

Foods, infant, 164; milk, 164; malted, 
165; farinaceous, 165; predigested, 
danger of long use, 125; proprietary, 
dangers of, 124; cause of rickets, 251 ; 
cause of scurvy, 245; faults of, 127. 

Foramen ovale, closure of, 607; function 
of, in foetal life, 606; patent, 612. 

Fractures, green-stick, in rickets, 255, 263. 

Franco-Swiss food, 165. 

Freeman’s pasteurizer, 154. 

Friedlander’s bacillus in acute broncho- 
pneumonia, 532. 

Friedreich’s ataxia, 841. 

Fruit, best time for giving, 220; during 
second year, 220; allowed during third 
to sixth year, 223; forbidden during 
third to sixth year, 223. 

Fumigations of calomel, 497. 

Furunculosis, 9385; treatment, 
diabetes mellitus, 1148, 
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Gangrene, of the face, 290; of intestine, 
in intussusception, 431; of lung, 586; 
in acute broncho-pneumonia, 541; in 
lobar pneumonia, 564; in scarlet fever, 
970; in measles, 987. 


Gastralgia, 334; in malaria, 1135; in 
spinal caries, 904. 

Gastritis, acute, 337; etiology, 3373 
lesions, 338; catarrhal, 3838; gastro- 
malacia, 338; ulcerative, 338; mem- 


branous, 339 ; corrosive, 339 ; symptoms, 
340; catarrhal, 840; ulcerative, 340; 
membranous, 341; corrosive, 341; treat- 
ment, 341; chronic, 343; ulcers in, 349; 
toxic (see GASTRITIS, CORROSIVE), 339. 

Gastro-duodenitis, 3841; etiology, 3842; 
symptoms, 342; treatment, 342. 

Gastro-enteric infection or intoxication 
(see INTOXICATION, ACUTE GASTRO- 
ENTHRIC), 3864. 

Gastro-enteritis (see INTOXICATION, ACUTH 
GASTRO-ENTDRIC), 3864; in newly born, 
84. 

Gavage, 64; in acute illness, 225; in acute 
inanition, 230; in diphtheria, 1047; in 
premature infants, 14; in thrush, 289. 

Genital irritation, 697. 

Genital organs, diseases of, 683 ; anomalies 
of, as stigmata of degeneration, 818; 
care of, in newly born, 4; malforma- 
tions of, 688; female, gangrene of, 290; 
female, diseases of, 688; hemorrhage 
from, in newly born, 106; males, dis- 
eases of, 686. 

Gingivitis, hemorrhagic, in scurvy, 246, 
247. 

Glands, bronchial 
BRONCHIAL). 

Glands, lymphatic (see LymMpH Nopms), 877. 

Glioma of brain, 783; of spinal cord, 840. 

Glio-sarcoma of brain, 783. 

Glossitis, 277. 

Glottis, odema of the, 
idiopathic, 719. 

Glycosuria, 647. 

Gonococcus, differentiation of, 690; in 
gonorrheal stomatitis, 289; in specific 
urethritis, 686; in vulvo-vaginitis, 690. 

Gout, eczema in children, 927; uric-acid 
deposits in urine, 650. 

Granuloma of umbilicus, 113. 

Grippe (see INFLUPNZA), 11238. 

Growing pains, rheumatic, 1143. 

Growth, conditions interfering with, 380; 
of body, 15; extremities, 21; trunk, 21. 

Gumma, syphilitic (see Syeunimmis Lnr- 
SIONS), 1109; in syphilitic bone dis- 
ease, 919; of brain, 783. 

Gums, abscess of, 279; bleeding in ulcer- 
ative stomatitis, 285; inspection of, 38; 
lancing, 281; spongy and bleeding, in 
scurvy, 246, 248; in ulcerative stomati- 
tis, 285. 


(see Lympn NOopss, 


505; spasm of, 
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Habit-chorea, 727. 

Habit-spasm, 727. 

Habits, injurious, 743. 

Heematemesis, 350. 

Hematoma of the sterno-mastoid, 96. 

Hematocytozo6bn malariz, 1131. 

Hematuria, 646; in newly born, 107; in 
purpura, 873; in pyelitis, 676; in 
scurvy, 248; in tumours of kidney, 672. 

Hemoglobin, 856. 

Hremoglobinuria, 647; epidemic, 92; par- 
oxysmal, 647. 

Hlemophilia, 870. 

Hxemoptysis in tuberculosis, 1095. 

Hemorrhage, from stomach, 350; in 
hemophilia, 871; intra-alveolar, in 
acute broncho-pneumonia, 536 ; internal, 
causing sudden death, 44; intestinal, 
from tuberculous ulcer, 412; in typhoid 
fever, 1066; meningeal, causing birth 
paralysis, 796; in acquired cerebral 
paralysis, 800; in acute broncho-pneu- 
monia, 553; in convulsions, 704; men- 
ingeal, in pertussis, 1009; meningeal, 
in purpura, 873; nasal, in diphtheria, 
1037; pulmonary, in cardiac cases, 
630; rectal, from ulcer, 456; in leu- 
kemia, 869; in measles, 988; in per- 
tussis, 1008; in pernicious anemia, 
866; in purpura, 874; in the newly 
born, 95; hematoma of the sterno- 
mastoid, 96; cephalhematoma, 97; vis- 
ceral, 99; in scurvy, 245, 249; sub- 
periosteal, in scurvy, 245; in syphilis, 
1115. 

Hemorrhagic disease of the newly born, 
100; etiology, 101; lesions, 103; symp- 
toms, 104; diagnosis, 106; prognosis, 
106; treatment, 106; Gaertner’s bacil- 
lus in, 102. : 

Hemorrhoids, 457; in chronic constipa- 
tion, 423. 

Hair, anomalies, 
tion, 818. 

Hand, progressive muscular atrophy of, 843. 

Hands, anomalies, stigmata of degenera- 
tion, 818. 

Harelip, 274. 

Hawley’s food, 165. 

Hay fever, 525. 

Head, circumference of, 20; closure of 
sutures, 22; closure of fontanels, 22; 
shape of, 23; in rickets, 259; examina- 
tion of, 37; hydrocephalic, characteris- 
tics of, 792; rotary and nodding spasm 
of, 729; sweating of, in rickets, 259. 

Headache, frequent, with adenoids, 302; 
varieties, 737; diagnosis, 738; treat- 
ment, 738. 

Hearing, when developed, 26. 

Heart, diseases of, 606; aneurism of, 637 ; 
aortic disease, congenital, 612; area of 
absolute cardiac dulness, 609; of rela- 


stigmata of degenera- 


INDEX. 


tive dulness, 608; auscultation of, 39; 
dilatation of, in valvular disease, 628; 
diphtheritic paralysis of, 852; examina- 
tion of, 608; hypertrophy of, in con- 
genital diseases, 615; hypertrophy of, 
in valvular diseases, 628; in measles, 
988; in scarlet fever, 969; malforma- 
tions of, 610; peculiarities of, in early 
life, 606; persistent fcetal conditions, 
610; position of apex beat, 608; in 
infancy, 608; size and growth of, 607; 
sounds of, reduplication, 610; relative 


intensity, 609; sudden failure of, in 
diphtheria, 1035; thrombus of, ante- 
mortem, 640; transposition of, 613; 


congenital anomalies of, etiology, 610; 
diagnosis, 614; from acquired diseases, 
616; from ansemic murmurs, 616; 
lesions, 610; frequency of, 610; sec- 
ondary, 613; prognosis, 616; symptoms, 
613; treatment, 617; functional disor- 
ders of, 638; symptoms, 638 ; diagnosis, 
639; prognosis, 639; treatment, 639; 
murmurs of, 631; anemic, 637; in con- 
genital diseases, 614; in chorea, 725; in 
marasmus, 241; prognosis of, 634; 
valves, aortic insufficiency, 633; mur- 
mur of, 633; aortic stenosis, 632; mur- 
mur of, 632; mitral insufficiency, 631; 
murmur of, 681; mitral stenosis, 632; 
murmur of, 632; congenital absence of 
valves, 613 ; tricuspid insufficiency, 633 ; 
murmur of, 633; valvular disease of 
(see also ENDOCARDITIS), 622; chronic 
valvular disease of, 627; lesions, 627; 
etiology, 628; symptoms, 629; clinical 
varieties, 631 ; prognosis, 634 ; diagnosis, 
635; treatment, 635; ventricle, left, 
signs of dilatation, 632; signs of hyper- 
trophy, 631; right, signs of hypertrophy, 
615. 

Hectic fever in tuberculosis, 1094. 

Height, 21; from birth to sixteenth year, 
20. 

Hemianopsia in cerebral tumour, 786. 

Hemichorea, 724. 

Hemiplegia in acquired cerebral paralysis, 
801; in birth paralysis, 797; in menin- 
geal hemorrhage, 109; in cerebral 
tumour, 786; spastic, 795. 

Hermaphroditism, false, 684. 

Hernia, cerebri, 748; diaphragmatic, 118; 
umbilical, 115. 

Herpes, labialis, 275. 

Herpetic stomatitis, 282. 

Hiccough, 730; in acute peritonitis, 467 ; 
in appendicitis, 442; in hysteria, 735. 
Hip, articular ostitis of, 907; symptoms 

and stages, 908; physical examination, 


908; diagnosis, 910; prognosis, 911; 
treatment, 911. 
Hip-joint disease (see Hip, ARTICULAR 


OSTITIS OF), 907. 
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History-taking, 32. 

Hives (see URTICARIA), 9388. 

Hoarseness with adenoids, 802; in ca- 
tarrhal spasm of larynx, 490; in syph- 
ilis, 1114. 

Hodgkin’s disease, 895. 

Home modification of milk (see MILK, 
MopIFICATION AT Homn), 188. 

Horlick’s food, 165. 

Hubbell’s prepared wheat, 165. 

Hutchinson’s teeth in late 
syphilis, 1116. 

Hydatids of liver, 464. 

Hydrencephalocele, 747; symptoms, 748; 
treatment, 749. 

Hydrocele, 687 ; treatment of, 688. 

Hydrocephalus, 789; in chronic basilar 
meningitis, 776; with spina bifida, 791, 
822; acute (see M@NINGITIS, TUBPR- 
CULOUS), 770-789; chronic, external, 
789; internal, 789; etiology, 789; 
lesions, 790; symptoms, 791; prognosis, 
794; diagnosis, -794; treatment, 795; 
shape of head, 792; congenital, 750; 
intra-uterine, 748; syphilitic, 1111. 

Hydronephrosis, 655; traumatic, 
-with malformations of kidney, 
with renal calculi, 678. 

Hydromyelus, 840. 

Hygiene of infancy, 1. \ 

Hyperesthesia, general, in cerebro-spinal 
meningitis, 760; in infantile spinal 
paralysis, 833; hysterical, 734; in mul- 
tiple neuritis, 849; in scurvy, 247; in 
spinal meningitis, 827. 

Hypermetropia, stigma of degeneration, 
819. © 

Hypertrophy, of the tonsils, 312; muscu- 
lar pseudo-, 844. 

Hypodermic medication, 67. 

Hypospadias, 684. 

Hysteria, 733; etiology, 733; symptoms, 
734 ; psychical, 734 ; sensory, 734 ; joint, 
734; motor and convulsive, 735; diag- 
nosis, 736; prognosis, 736; treatment, 
736. 

Hystero-epilepsy, 735; treatment of at- 
tack, 737. 


hereditary 


679; 
658 ; 


Ice, bag, 56; cap, 49, 56; coil, 56. 

Ichthyosis, congenital, 923; symptoms, 
923; treatment, 924. 

Icterus, 459; in epidemic hemoglobinuria, 
92; in gastro-duodenitis, 342; varieties 
in newly born, 77; in malformation of 
the bile ducts, 78; physiological or 
idiopathic, 78. 

Idiocy, 804; Mongolian, 806; amaurotic 
family, 807 ; cretinoid, 807. 

Ileo-colitis, acute, 3885; etiology, 385; 
lesions, 386; in catarrhal, 387; in ca- 
tarrhal with superficial ulceration, 389 ; 
in follicular ulceration, 389; in mem- 
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branous, 391; associated lesions, 398 ; 
symptoms, catarrhal form, mild, 394; 
severe, 396; follicular ulceration, 396; 
membranous form, 398; diagnosis, 400 ; 
from typhoid fever, 400; from intussus- 
ception, 400; prognosis, 401; treatment, 
401; hygienic, 401; medicinal, 402; 
mechanical, 402; broncho-pneumonia 
complicating, 553; following pertussis, 
1010; in influenza, 1127; in measles, 
987; chronic, 404; lesions, 404; ca- 
tarrhal form, 404; ulcerative form, 405 ; 
symptoms, 406; diagnosis, 407; from 
general tuberculosis, 408; prognosis, 
408 ; treatment, 408. 

Ileum, congenital atresia of, 117. 

Imbecility, 804. 

Imperial granum, 165. 

Impetigo, contagiosa, 937; simple, 929. 

Inanition, acute, 227; etiology, 227; 
symptoms, 228; prognosis, 229; diag- 
nosis, 229; treatment, 229. 

Inanition fever, 120. 

Incubator, 12; in marasmus, 243. 

Indican, in urine of chronic constipation, 
424; of intestinal indigestion, 418; test 
for, in urine, 650. 

Indicanuria, 650. 

Indigestion, acute gastric, 335; etiology, 
335; symptoms, 386; diagnosis from 
gastritis, 886; treatment, 336; vomiting 
in, 3829; chronic gastric, 343; etiology, 
343; lesions, 843; symptoms, in in- 
fants, 344; in older children, 345 ; prog- 
nosis, 345; treatment in infants, 345; 
with dilatation, 348; acute intestinal, 
361; etiology, 3861; symptoms, 361; 
diagnosis, 362; prognosis, 363; treat- 
ment, 363; chronic intestinal, 413; in 
young infants, 413; lesions, 414; symp- 
toms, 414; diagnosis, 415; prognosis, 
416; treatment, 416; in older children, 
416; symptoms, 416; prognosis, 418; 
treatment, 418. 


Infant, care of newly born, 1; when 
premature or delicate, 10. 

Infant feeding, 166. 

Infant foods, 164. 

Infarctions, uric acid, in kidney, 658. 

Infectious diseases, the specific, 952. 

Inflation of bowel in intussusception, 
436. 


Influenza, 11238; etiology, 1123; lesions, 
1124; symptoms, 1124; mild uncompli- 
eated type, 1124; severe uncomplicated 
type, 1124; with catarrhal complica- 
tions, 1125; with broncho-pulmonary 
complications, 1126; with gastro-enteric 
complications, 1127; in very young in- 
fants, 1127; protracted cases, 1127; 
complications and sequele, 1128; diag- 
nosis, 1128; prognosis, 1129; treat 
ment, 1130; broncho-pneumonia, 553 
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1126; epidemic, acute otitis in, 9438; 
scarlatiniform erythema in, 971. 

Inhalations, 60; in bronchitis, 518. 

Inheritance a factor in disease, 30. 

Injections, rectal, in ileo-colitis, 408; in 
Intusstisception, 487; subcutaneous, of 
saline solution in cholera infantum, 384. 

Insanity, 816; etlology, 817; symptoms, 
817; prognosis, 818; following typhoid 
fever, 1067, 

Inspection of sick child, 84, 

Intermittent fever, malarial, 1132. 

Intertrigo, 929; treatment, 984, 

Intestinal obstruction in newly born, 117; 
acute, from intussusception, 428. 

Intestines, diseases of, 352; amyloid de- 
generation of, 410; bacteria of, 322; 
digestion {n, 821; hemorrhage from, in 
newly born, 105; in typhoid, 1066; in 
tuberculosis, 412; length, 821; mal- 
formations of, 852; obstruction, con- 
genital of, 117; obstruction by omphalo- 
mesenteric duct, 118; perforation of, in 
tuberculous peritonitis, 473; in tuber- 
culous ulcers, 412; in typhoid fever, 
1066; tuberculosis of, 410, 1086; eti- 
ology, 411; lesions, 411; symptoms, 
412; diagnosis, 413; prognosis, 413; 
treatment, 413. 

Intoxication, acute gastro-enteric, 364; 
etiology, 364; relation of the different 
etiological factors, 866; lesions, 366; 
symptoms, simple form, 368; relapses, 
370; cases without diarrhcea, 371; diag- 
nosis, 372; prognosis, 872; prophylaxis, 
373; treatment, hygienic, 374; dietetic, 
375; medicinal and mechanical, 377; 
cholera infantum, 881; etiology, 381; 
symptoms, 881; prognosis, 883; treat- 
ment, 383. 

Intubation, 498; introduction of the tube, 
499; treatment while the tube is in 
place, 501; removal of tube—extuba- 
tion, 503; advantages over tracheotomy, 


5038; retained intubation tubes—pro- 
longed intubation, 504; in acute ca- 
tarrhal laryngitis, 495; in syphilitic 


laryngitis, 508; in pertussis, 1014. 
Intubation set, O’Dwyer’s, 498. 
Intussusception, 428; varieties of, 428; 

etiology, 429; lesions and mechanism, 

430; symptoms, 431; course, duration, 

termination, 434; diagnosis, 435; prog- 

nosis, 435; treatment, 436; laparotomy, 

437; in the dying, 429. 

Invagination of intestine in intussuscep- 

tion, 431. 

Todides, elimination of, in milk, 138. 

Iritis, syphilitic, 1111. 

Iron, tonic preparations of, 52. 

Irrigation, intestinal, in chronic indiges- 
tion, 419; as antipyretic, 50; of the 

colon, method of, 65, 
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Ischio-rectal abscess, 457. 
Italians, rickets in, 252. 


Jacket, oil-silk, 61. 

Jaffé’s test for indican, 650. 

Jaundice (see also Icrprus), 
tarrhal, 341. 

Jaw, necrosis of, from alveolar abscess, 
279; in gangrenous stomatitis, 291; in 
ulcerative stomatitis, 284. 

Jejunum, congenital atresia of, 117. 

Joints, diseases of, 899; hysterical affec- 
tions of, 734; in scarlet fever, 968; 
rheumatism of, 1142; suppuration of, 
in newly born, 84; swelling of, in 


459; ca- 


scurvy, 248; ecchymoses about, in 
scurvy, 247; tuberculous diseases of, 
900; etiology, 901; lesions, primary, 
901; secondary, 902. 

Junket, 161. 

Kemp’s tube, 65. 

Kernig’s sign, 760. 

Keratitis, interstitial, in late syphilis, 
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Keratoma, diffuse, 923. 

Kidney, diseases of, 654; acute congestion 
of, 659; acute degeneration of, 660; 
benign tumours of, 674; calculi in, 675; 
chronic congestion of, 659; contracted 
(see NEPHRITIS, CHRONIC), 668; cystic 
degeneration of, 655; floating, 658; 
granular (see NEPHRITIS, CHRONIC), 
668; hemorrhage from, in newly born, 
106; in scurvy, 246, 248; horseshoe, 
655; hydronephrosis, 655; traumatic, 
679; malformations and malpositions 
of, 654; malignant tumours of, 671; 
etiology, 672; symptoms, 672; diag- 
nosis, 674; treatment, 674; nephritis, 
acute diffuse, 660; acute exudative, 
660; chronic, 667; perinephritis, 679; 
pyelitis, 674; pyelo-nephritis, 656; 
pyonephrosis, 675; single, 655 ; tubercu- 
losis of, 670, 1086; uric acid infarction, 
658; waxy, 667; in diphtheria, 1028; 
in scarlet fever, 967. 

Klebs-Loefiler bacillus (see BAcILLUS oF 
DIPHTHERIA), 1020, 1041. 

Knee, articular ostitis of, 911; symptoms, 
912; treatment, 913; subluxation of, in 
infantile spinal paralysis, 835; swelling 
of, in scurvy, 247; white swelling of 
(see KNED, ARTICULAR OSTITIS). 

Knee-jerk, in acquired cerebral paralysis, 
802; in birth paralysis, 799; lost, in 
diphtheritic paralysis, 852; in infantile 
spinal paralysis, 835; in multiple neu- 
ritis, 849. : 

Knee-joint disease (see Knun, ARTICULAR 
OSTITIS). 

Knock-knee in rickets, 263. 

Koplik’s sign, in measles, 989. 
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Kumyss, 159. 
Kyphosis in rickets, 261; treatment, 271; 
in spinal caries, 902. 


Lactalbumin, 132, 148, 152, 183. 

Lactated food, 165. 

Lactation, care of breasts during, 169. 

Lactoglobulin, 133. 

Lactometer, author’s, 134. 

Lacto-preparata, 165. 

Lactoscope, Feser’s, 147. 

La grippe (see INFLUPNZA), 1123. 

Landry’s paralysis, 842. 

Laparotomy, in chronic peritonitis, with 
ascites, 470; in intussusception, 437 ; 
in tuberculous peritonitis, 475 

Laryngismus stridulus, 719; symptoms, 
720; diagnosis, 720; treatment, 721; in 
rickets, 267; with tetany, 717. 

Laryngitis, acute catarrhal, 492; lesions, 
492; symptoms, 492; diagnosis from 
membranous laryngitis, 493; prognosis, 
494; treatment, 494; catarrhal, in mea- 
sles, 986; chronic, 506; with adenoid 
vegetations of pharynx, 506; tubercu- 
leus, 506; syphilitic, 507; with new 
growths of larynx, 508; membranous, 
495 ; symptoms, 496; course, 496; prog- 
nosis, 497; diagnosis, 497; treatment, 
497; by calomel fumigations, 497; anti- 
toxin, 497; operative measures, 498; 
intubation, 498; tracheotomy, 498; 
spasmodic, 489; submucous (cedema of 
glottis), 505. 

Laryngotomy for foreign body in larynx, 
509. 

Larynx, diseases of, 489; catarrhal spasm 
of, 489; etiology, 489; lesions, 489 ; 
symptoms, 490; diagnosis, 490; from 
laryngismus stridulus, 490; from mem- 
branous laryngitis, 491 ; treatment, 491 ; 
from long uyula, 295; with adenoids, 
303; diphtheria of, 495, 1033; foreign 
bodies in, 508; intubation of, 498; in 
measles, 986; in pseudo-diphtheria, 
1057, 1059; new growths of, 508; 
stenosis of, simulated by tuberculous 
glands, 1103; syphilis of, 507, 508, 
1110; tuberculosis of, 506. 

Lassar’s paste, 933. 

Lavage (see SroMACH WASHING). 

Leptomeningitis, acute (see MENINGITIS), 
Tbd4. 

Leukemia, 868; etiology, 868; lesions, 
868 ; symptoms, 869 ; blood, 869 ; course 
and prognosis, 870; diagnosis, 870; 
treatment, 870. 

Leucocytosis, definition, 858; diagnostic 
value, 859; prognostic value, 860; in 
diphtheria, 1029; in acute meningitis, 
762. 

Lewi’s method for examination of woman’s 
milk, 135. 


Lichen urticatus (see URTICARIA), 938; 
tropicus, 925. 


* Liebig’s food, 165. 


Limewater, in modification of cow’s milk, 
184. 

Lip, eczema of, 276; perléche, 276; dis- 
eases of, 275; herpes of, 275; malfor- 
mations of, 274. 

Lisping, 739. 

Lithuria, 649. 

Liver, diseases of, 458; abscess of, 460 
acute yellow atrophy of, 460; amyloid 
degeneration of, 462; biliary calculi, 
464; cirrhosis of, 461; congestion of, 
460; enlarged, in congestion, 460; in 
abscess, 461; in cirrhosis (early), 462; 
in chronie cardiac disease, 630; fatty, 
463 ; fatty, in eczematous children, 927 ; 
in marasmus, 239; functional disorders 
of, 459; hydatids of, 464; in rickets, 
267; in syphilis, 1109, 1118; in tuber- 
culosis, 1085; lardaceous, 462; mal- 
formations and malpositions of, 459; 
size and position of, 39, 458; tubercu- 
losis of, 1095; waxy, 462; weight of, 
in infancy, 458. 

Loefiler’s bacillus (see BACILLUS oF DIPH- 
THERIA), 1020. 

Lumbar puncture, 764; tubercle bacilli in 
AIGA): 

Lung, diseases of, 509 ; abscess of, 585; ab- 
scesses of, in acute broncho-pneumonia, 
541; acute ‘congestion of, in malaria, 
1136; calcareous nodules in, 1081 ; case- 
ous degeneration of, 1078; collapse of, 
from compression, 588 ; from obstruction, 
588; in acute broncho-pneumonia, 534; 
congenital atelectasis of, 74; emphysema 
of, 589; acute, in bronchitis of infants, 
518; gangrene of, 586; etiology, 586; 
lesions, 587; symptoms, 587 ; treatment, 
587; gangrene of, in lobar pneumonia, 
564; hemorrhages into, in newly born, 
99; inflation of, 738; miliary tubercu- 
losis of, 1077; peculiarities in disease, 
512; in infancy and early childhood, 
509; physical examination of, 510; in- 
spection, 510; palpation, 510; percus- 
sion, 511; auscultation, 511; structure 
of, 510. 

Lymph nodes, diseases of, 877; calcareous 
cervical, 890; bronchial, 1082; early 
infection in tuberculosis, 1074 ; enlarged 
in eczema, 929; in Hodgkin’s disease, 
895; in malnutrition, 232; frequency of 
disease of, 41; inflammation of (see 
ADENITIS), 883; in late hereditary 
syphilis, 1117; in measles, 988; in 
pseudo - diphtheria, 1058; in scarlet 
fever, 965; simple hyperplasia of, 886; 
situation and drainage areas of the 
groups of head and neck, 883 ; syphilitic 
disease of, 887; tuberculous bronchial, 


1162 
1001; lesions, 1074, 1082; symptoms, 
1001; physical signs, 1108; diagnosis, 
1103; cervical tuberculosis of, 888; 
mesenteric, 410, 1075; etiology, 410; 


lesions, 412; symptoms, 412; diagnosis, 
412; treatment, 413; in diphtheria, 
1027 ; in rickets, 266; in tonsillitis, 310 ; 
epitrochlear, in syphilis, 1117; mesen- 
teric, often enlarged, in marasmus, 239 ; 
in typhoid fever, 1063; tuberculosis of, 
888 ; retro-pharyngeal, abscess of, 295. 

Lymph nodules of intestines, ulceration 
of, 389. 

Lymphadenoma of stomach, 350. 

Lymphangioma of tongue, 275. 

Lymphatism (see Status LYMPHATICUS), 
879. 

Lymphocytes, 857. 


Magendie, foramen of, in hydrocephalus, 
789. 
Malaria, 1131; lesions, 
1132; symptoms, 1132; masked and 
irregular forms, 1135; subacute~ or 
chronic forms, 1187; diagnosis, 1137; 
prognosis, 1138; prophylaxis, 1138; 
treatment, 11388; quinine, methods of 
administration, 1138; dosage, 1139; 
acute pulmonary congestion in, 1136; 
contracted in utero, 1131; spleen in, 

898. 

Malformations as cause of sudden death, 
44, 

Malnutrition, 230; etiology, 231; symp- 
toms in infants, 231; symptoms in older 
children, 233; diagnosis, 234; prog- 
nosis, 234; treatment in infancy, 235; 
treatment in older children, 237. 

Malnutrition, marasmus, 238. 

Malted milk, 165. 

Malt extracts, use of, in diet of nurse, 137. 

Maltose, substitute for milk sugar, 127. 


1181; etiology, 


Mania, 817; acute, following typhoid 
fever, 1067. 

Marasmus, 238; etiology, 238; lesions, 
239; symptoms, 241; complications, 


241; diagnosis, 242; from tuberculosis, 
242, 1088; prognosis, 242; treatment, 
243; fatty liver in, 464; general edema 
in, 682; modification of milk in, 216; 
tuberculosis resembling, 1087. 

Massage, 68 ; in chronic constipation, 425 ; 
in malnutrition, 236; of breasts to in- 
erease milk, 174. 

Mastitis in the newly born, 116. 

Mastoid disease, cerebral abscess follow- 
ing, 780; in acute otitis, 947. 

Masturbation, 744; etiology, 744; symp- 
toms, 744; prognosis, 745; treatment of, 
746; a cause of epilepsy, 709; of in- 
sanity, 817; of functional disorder of 
heart, 638. 

Matzoon, 160. 
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Measles, 977; broncho-pneumonia compli- 
cating, 552; complications and sequelex, 
985 ; desquamation, 982; diagnosis, 989 ; 
digestive system, 987; diphtheria in, 
987; duration of infective period, 978 ; 
ears, 944, 987; eruption, 981; etiology, 
977; eyes, 988; gangrenous dermatitis 
in, 936; German (see RUBBLLA), 993; 
hemorrhage in, 988; hemorrhagic, 981 ; 
heart in, 988; ileo-colitis, 984; incuba- 
tion, 978; inyasion, 980; kidneys in, 
988; larynx in, 986; lesions, 979; 
lungs, 985; lymph nodes, 988; mode of 
infection, 979; mortality, 989; nervous 
system in, 984; other infectious diseases 
in, 988; otitis, 984; predisposition, 
977; prognosis, 989; prophylaxis, 990; 
pseudo-diphtheria in, 1059; quarantine 
in, 991; skin in, 988; symptoms, 980; 
symptoms, mild cases, 982; symptoms, 
moderate cases, 983; symptoms, severe 
cases, 984; throat, 986; treatment, 991 ; 
tuberculosis following, 988. 

Meats, allowed from third to sixth years, 
222; forbidden from third to sixth years, 
PRS 

Meckel’s diverticulum, 114, 353. 

Meconium, composition of, 323. 

Mediastinum, anterior, abscess of, 1103; 
tumour of, due to tuberculous lymph 
nodes, 1108. 

Mediastinitis, 618. 

Melancholia, 817. 

Melzna, 105. 

Mellin’s food, 165. 

Membrane, in diphtheria, 1023 ; in pseudo- 
diphtheria, 1057. 

Meningeal hemorrhage, 1, 751, 796. 

Meninges, diseases of, 747. 

Meningitis, acute, 754; cerebro-spinal, 
754; mild cases, 759; usual form, 758; 
course, duration and termination, 763; 
diagnosis, 764; diagnosis from tuber- 
culous, 765; eruptions in, 759; etiology, 
754; from acute otitis, 948; in newly 
born, 84; in typhoid fever, 1067; puru- 
lent, in acute broncho-pneumonia, 553; 
hyperacute form, 757; lesions, 755; 
leucocytosis in, 762; lumbar puncture 
in, 764; malignant cases, 757; nervous 
system in, 760; pulse, 762; respiration, 
762; special senses, 761 ; sporadic cases, 
759 ; symptoms, 759; temperature, 761; 


diagnosis, 764; prognosis, 763; treat- 
ment, 766. 
Meningitis, simple acute, 767; etiology, 


767 ; lesions, 768 ; symptoms, 768 ; diag- 
nosis, 769; treatment, 769. 

Meningitis, chronic basilar, 775; lesions, 
776; symptoms, 776; diagnosis, 777; 
treatment, 778; spinal, 826; symptoms, 
827; treatment, 827; syphilitic, 1111. 


| Meningitis, tuberculous, 770; lesions, 770; 
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etiology, 771; symptoms, 771; duration, 
774; course, variation of, 774; diag- 
nosis, 774; prognosis, 775; treatment, 
775; lumbar puncture in, 775; respira- 
tory curve in, 773; temperature curve 
in,-(73. 

Meningocele of brain, 747; symptoms, 
748 ; treatment, 749; of cord, 821. 

Meningo-encephalitis, 796. 

Meningo-myelocele, 821. 

Menstruation, effect on nursing, 136. 

Mental defects, 804; classification, 804; 
diagnosis, 808 ; treatment, 809. 

Mercury, elimination of, in milk, 138; 
ulcerative stomatitis from, 284; in 
syphilis, 1122. 

Microcephalus, 750. 

Micro-organisms in cow’s milk, 140; see 
also BACTERIA. 

Micturition, difficult or painful, 697; fre- 
quency of, 643. 

Miliaria, 924; papulosa, 925; treatment, 
925; rubra, 924.7 

Milk, cow’s, 139; addition of other sub- 
stances to, 211; average percentages of, 
182; bacteriological standard for, 143; 
handling and transportation of, 145; 
certified, 144, 145 ; composition of, 145; 
average percentages in, from different 
breeds, 146; examination of, 146; co- 
agulation of, in stomach, 320; cream, 
149; contaminated, cause of diarrhea, 
356; differences from human milk, 148; 
diphtheria bacilli in, 141, 153; essen- 
tials of, for infant feeding, 140; for- 
mule from diluting, 191 et seq.; micro- 
organisms in, 140; modification of, per- 
centage or American method of, 181, 
216; at home, 188; top-milk, 150; for- 
mule from top-milk, 191, 1938, 194; 
schedule of percentages for first year, 
188; schedule showing quantities and 
intervals of feeding, 204; home modifi- 
eation for early months, 189; for mid- 
dle period, 192; for latter part of first 
year, 194; for second year, 219; rules 
for varying percentages, 194; modifica- 
tions required by particular symptoms, 
199; in difficult cases, 208; in summer 
diarrhea, 375; in acute indigestion, 
363; in chronic constipation, 424; pas- 
teurization of, 153; proteids of, 126; 
sterilization of, at 167° F., 153; sterili- 
zation of, at 212° F., 152; sterilized, 
scurvy ascribed to, 245; tubercle bacilli 
in, 1073 ; typhoid contamination of, 141 ; 
condensed (see CONDENSED MILK), 157 ; 
peptonized, 156 ; peptonized, use of, 210; 
preparation at each feeding, 211; dan- 
gers from long use of, 211. 

Milk-laboratories, 185. 

Milk-sugar, uses of, as food, 127; solu- 
tion, how to prepare, 183. 
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Milk, woman’s, 128; physical characters 
of, 129; colostrum of, 129; daily quan- 
tity of, 1380; average quantity at one 
nursing, 132; composition of, 132; pro- 
teids, 126, 182, 148; fat, 183; sugar, 
133; salts, 133; reaction, 134; specific 
gravity, 134, 186; average percentages 
of, 182; conditions affecting composi- 
tion of, 136; menstruation, 136; diet, 
137; drugs, 138; pregnancy, 138; elim- 
ination of antitoxin and other protective 
substances, 139; nervous impressions, 
139; examination of, 133; quantity, 
134; determination of fat, 139; sugar, 
135; proteids, 126, 135, 148; variations 
in quality, 1386; apparatus for examin- 
ing, 186; flow established, 129; how to 
modify quantity and quality, 173-175; 
indications of scanty supply, 171. 

Modified milk, from milk laboratory, 185 ; 
sample prescription, 186; schedule for 
feeding from birth, 188; made at home 
(see MILK, MODIFICATION OF, AT HoMn). 

Mongolian idiocy, 806. 

Monoplegia, in birth paralysis, 797; in 
cerebral hemorrhage, 109; in cerebral 
tumour, 786. 

Morbilli (see MmasuEs), 977. 

Morbus coxarius (see Hip, 
OSTITIS OF), 907. 

Morbus maculosus Werlhofii 
PuRA), 871. 

Morphine, dosage of, 58, 468; dosage in 
convulsions, 707; hypodermically in 
cholera infantum, 384; in gastro-intes- 
tinal intoxication, 379. 

Mortality at different ages, 42, 48; chief 
causes of, 42. 

Morton's fluid, 826. 

Mouth, diseases of (see also STOMATITIS), 
274, 281; applications to, 289; care of, 
at birth, 1, 3; hemorrhage from, in 
newly born, 105; hemorrhages from, in 
seurvy, 248; malformations of, 274; 
mucous patches, in syphilis, 1114; syph- 
ilis of, 289; ‘“‘tapir,” 846; syringing 
of, 59. 

Mouth-breathing, with hypertrophy of ton- 
sils, 312; adenoids, 301; retro-pharyn- 
geal abscess, 296. 

Mucous membranes, frequency of involve- 
ment in childhood, 40; in rickets, 266. 

Mucous patches, syphilitic, 1114. 

Mumps, 1016; complications and sequelex, 
1018; diagnosis, 1019; etiology, 1016; 
incubation, 1017 ; pathology and lesions, 
1016; prognosis,: 1019; quarantine in, 
1019 ; symptoms, 1017 ; treatment, 1019. 

Murmurs, cardiac (see HEART Murmurs). 

Muscles, atrophy of, 842; in infantile 
spinal paralysis, 884; in multiple. neu- 
ritis, 849 ; in myelitis, 828; contractures 
of, hysterical, 735; in acquired cerebral 
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paralysis, 802; in birth paralysis, 799 ; 
development of, 25; flabbiness of, in 
rickets, 264; rigidity of, in birth paral- 
ysis, 798; spasm of, about rheumatic 
joint, 1142. 

Muscular atony, as cause of chronie con- 
stipation, 423. 
Muscular atrophies, 

842. 
Muscular pseudo-hypertrophy, 844. 
Mustard bath, 56; paste, 54; pack, 54. 
Myelitis, 827; symptoms, 828; treatment, 
828; compression, from Pott’s disease, 


different types of, 


829; lesions, 829; symptoms, 830; 
course and prognosis, 830; diagnosis, 
831; treatment, 831; diffuse, 828; 
transverse, 828. 

Myelocytes in leukemia, 869; in diph- 
theria, 1029. 

Myocarditis, 636; lesions, 636; symptoms, 
637; diagnosis, 637; treatment, 637; 


aneurism in, 637; toxic, in diphtheria, 
852, 1028; in scarlet fever, 969; in 
syphilis, 1111. 
Myopia, stigma of degeneration, 819. 
Myotonia, congenital, 730. 


Nail-biting, 747. 

Nails in syphilis, 1115. 

Neck, cellulitis of, in scarlatina, 965 ; con- 
genital fistula of, 314; wry (see Torrt- 
COLLIS). 

Necrosis of bone in syphilis, 916, 918. 

Negroes, rickets in, 252. 


Nematodes (see WorMS, INTESTINAL), 
448. 
Nephritis, acute diffuse, 660; etiology, 


660; lesions, 661; symptoms, 662; pri- 
mary form in infants, 662; in older 
children, 663; secondary form, 663; 
prognosis, 664; treatment, 665; in 
broncho-pneumonia, 554; acute paren- 
chymatous type, 662; chronic, 667 ; eti- 
ology, 667; lesions, 667; symptoms, 


668; of the parenchymatous type, 668 ;. 


of the interstitial type, 669; prognosis, 


669; diagnosis, 669; treatment, 670; 
chronic diffuse, with hydronephrosis, 
656; chronic interstitial, syphilitic, 


1111; in diphtheria, 1028; interstitial 
(see NEPHRITIS, CHRONIC), 669; post- 
scarlatinal, 967. : 
Nerves, peripheral, diseases of, 846. 
Nervous impressions, effect of, on nursing, 
139. 
Nervous system, diseases of, 699; diseases 
of, functional, 701; general hygiene 


of, 5; peculiarities of, in childhood, 
700. 

Nestlé’s food, 164. 

Neuritis, multiple, 846; etiology, 846; 
lesions, 847; symptoms, 848; course 
and prognosis, 849; diagnosis, 850; 
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treatment, 850; after diphtheria, 851; 
in malaria, 1136; optic, in acute menin- 
gitis, 761; in cerebral tumour, 785; 
with cerebral abscess, 782. 

Newly born, diseases of, 69; acute infec- 
tious diseases of, 81; acute pyogenic 
diseases of, 81; atelectasis, congenital, 
74; asphyxia, 69; blood in, peculiarities 
of, 856; care of, 1; diseases or acci- 
dents at birth, 30; dermatitis exfolia- 
tiva, 922; facial paralysis in, 110; fatty 
degeneration of, 93; hemorrhages in, 
95 ; hemorrhagic disease of, 100 ; hyper- 
pyrexia in, 120; inanition fever in, 120; 
icterus in, 77; infection, 31; malforma- 
tions, 30; mastitis in, 116; ophthalmia 
of, 87; pemphigus in, 94; peritonitis in, 
465; sclerema in, 118; skin of, 922; 
ulcer of stomach in, 349. 

Nightmare, 742. 

Night-terrors, 742. 

Nipples, care of, during lactation, 169; 
fissure of, hematemesis from, 351: rub- 
ber, choice of, 201; care of, 201. 

Nodding spasm of head, 729. 

Nodes, lymph (see LyMpu Nopes), 877. 

Nodules, subcutaneous tendinous, in rheu- 
matism, 1144. 

Noma of vulva,. 692 
GANGRENOUS), 290. 

Nose, diseases of, 478; deformities of, in 
hereditary syphilis, 485; difficulty in 
blowing, with adenoids, 301; diphtheria 
of, 1025; discharge from, with ade- 
noids, 301; foreign bodies in, 481; 
hemorrhage in, 487; in newly born, 
105 ; in scurvy, 248; in hereditary syph- 
ilis, 485, 1010; in late syphilis, 1118; 
polypi in, 482; pseudo-diphtheria of, 
1057 ; sprays for, 57; syringing, 58. 

Nurse, effect of diet on milk of, 137; 
requisite qualities in, 10; wet (see 
WET-NURSB). 

Nursery, temperature, ventilation, 9. 

Nursing, at night, 171; when discontin- 
ued, 171; during acute illness, 224; dur- 
ing first days of life, 169; hours for, in 
newly born, 170, 171; during illness, 
178; importance of good habits, 170; 
inadequate, symptoms of, 171; maternal, 
contra-indications for, 167. 

Nursing-bottles, choice of, 201; care of, 
ile 

Nutrient enemata, 67. 

Nutrition, derangements of, 226; acute 
inanition, 227; malnutrition, 230; ma- 
rasmus, 2388; faulty, diseases due to, 
244; importance in pediatrics, 124. 

Nystagmus, 729; in cerebral hemorrhage, 
110; in hydrocephalus, 794; in tuber- 
culous meningitis, 773; stigma of de- 
generation, 819; with tumour of crura 
cerebri, 786. 


(see STOMATITIS, 
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Oatmeal water, 164. 

O’Dwyer’s intubation set, 498. 

GSdema, in acute diffuse nephritis, 662, 
663; in anemia, 861; in chronic ne- 
phritis, 668 ; in cardiac disease, 630; in 
delicate infants, 120; in leukemia, 870; 
of face from pressure at root#of lung, 
1102; general, in marasmus, 241; not 
from renal disease, 682. 

Gdema glottidis, 505; rare in acute ca- 
tarrhal laryngitis, 492; in corrosive 
cesophagitis, 316; in quinsy, 311. 

Cisophagitis, acute, 315; catarrhal, 315; 
corrosive, 315. 

Gsophagus, diseases of, 314; abscess be- 
hind, 316 ; congenital narrowing of, 314 ; 
congenital obstruction in, 3814; diph- 
theria of, 1026; malformations of, 314; 
pseudo-diphtheria in, 815; stricture of, 
314; thrush in, 315; in scarlatina, 956. 

Oil enemata, 67. 

Oiled-silk jacket, 61. 

Omphalitis in newly born, 82. 

Omphalo-mesenteric duct, 118, 353. 

Onychia, syphilitic, 1115. 


Ophthalmia, gonorrheal, 87; in newly 
born, 87; treatment, 88. 
Opisthotonus, cervical, 730; hysterical, 


736; in cerebro-spinal meningitis, 758 ; 
in birth paralysis, 798; in meningeal 
hemorrhage, 109, 110; in chronic basilar 
meningitis, 776; in marasmus, 242; in 
tuberculous meningitis, 773. 

Opium, elimination of, in milk, 188; in 
gastro-enteric intoxication, 3879; in 
bronchitis, 518; preparations and dos- 
age, 53. 

Optic nerve, atrophy of, in cerebral tu- 
mour, 785. F 

Orange juice in scurvy, 260. 

Orchitis, in mumps, 1018; in specific ure- 
thritis, 686; syphilitic, 1111; tubercu- 
lous, 1086. 


Orthopnea, in chronic valvular disease, 
629; in functional disorders of the 


heart, 638. 

Osteo-myelitis, acute (see ARTHRITIS, 
AcutTE), 899; acute, syphilitic, 916; in 
newly born, 84; tuberculous, 913; 

, Symptoms, 914; diagnosis, 915; treat- 
ment, 915. 

Osteo-periostitis, chronic, syphilitic, 917. 

Osteotomy in rickets, 273. 

Ostitis, primary, followed by joint disease, 
902; simulated by scurvy, 249. 

Otitis, acute, 943; etiology, 943; lesions, 
943; catarrhal form, 944; phlegmonous 
form, 944; symptoms, 944; local ap- 
pearances, 946; diagnosis, 946; compli- 
cations and sequele, 947; treatment, 
948; cerebral abscess in, 780, 948; 
thrombosis of lateral sinus in, 948; 
facial paralysis in, 948; labyrinth in, 
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948; mastoid disease in, 947; menin- 
gitis in, 948; chronic, in late syphilis, 
1117; reflex cough from, 523; frequent 
attacks of, with adenoids, 302; in influ- 
enza, 1126; in scarlet fever, 966; in 
syphilis, 1111; in typhoid fever, 1067; 
adenitis complicating, 885. 

Overlying, causing death by asphyxia, 44. 

Oxyuris vermicularis (see Worms, INTHS- 
TINAL), 450. 

Ozena in late syphilis, 1118 (see RuHrI- 
NITIS, ATROPHIC), 485; syphilitic, 485. 


Pachymeningitis, acute, 751; chronic (in- 
ternal), 751; symptoms, 752; treat- 
ment, 753; syphilitic, 1111; meningeal 
hemorrhage from, 800; hemorrhagic, 
751; pseudo-membranous, 751. 

Pack, cold, 49; hot, 56; mustard, 54. 

Palate, cleft, 274; deformities of, stig- 
mata of degeneration, 818; diphtheritic 
paralysis of, 851; hard, ulceration of, 
286; in late syphilis, 1118; soft, lesions 
of, in hereditary syphilis, 486. 

Pancreas, ferments of, 321; syphilis of, 
1112; tuberculosis of, 1086. 

Paralysis, ascending, 842; atrophic (see 
PARALYSIS, INFANTILE SPINAL), 831; 
birth, 107, 796; atrophy and sclerosis 
following, 797; meningo-encephalitis, 
796 ; secondary degenerations following, 
797; symptoms, 797; diphtheritic, 851; 
frequency, 851; time of occurrence, 851; 
extent and distribution, 851; symptoms, 
851; treatment, 853; Erb’s, 111; facial, 
110, 8538 ; etiology, 854; prognosis, 854 ; 
diagnosis and treatment, 855; in acute 
otitis, 948; hysterical, 736; in com- 
pression-myelitis, 830; in multiple neu- 
ritis, 848; in myelitis, 828; Landry’s, 
842; of face in newly born, 110; of the 
upper extremity in newly born, 111; 
peripheral, 107 (see also N®URITIS, 
MULTIPLE), 846; post-diphtheritic, 1028 ; 
pseudo-hypertrophic, 844; simulated by 
scurvy, 247. 

Paralysis, infantile cerebral, 107, 795; 
acute acquired, 799; birth, 796; of 
intra-uterine origin, 795; varieties and 
symptoms, 796, 797, 801; prognosis, 
802; diagnosis, 808; treatment, 804. 

Paralysis, infantile spinal, 831; etiology, 
832; symptoms, 833; course, 834; diag- 
nosis, 837; from transverse myelitis, 
837; from multiple neuritis, 887; from 
cerebral palsy, 837; distribution of pri- 
mary paralysis, 834; electrical reac- 
tions, 835, 888; residual paralysis and 
deformity, 835; prognosis, 838; treat- 
ment, 838; mechanical, 839. 

Paraplegia, Pott’s (see Myn.itis, Com- 
PRESSION), 829; spastic, 795. 

Paregoric, dosage of, 53, 
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Parotitis, epidemic (see Mumps), 916. 

Paste, mustard, 54. 

Pasteurized milk, 1538. 

Pathology, general considerations of, 40. 

Pavor nocturnus, 742. 

Peliosis rheumatica, 876. 

Pelvis, deformities of, in rickets, 263. 

Pemphigus, gangrenosa, 936; syphilitic, 
1112; in newly born, 94. 

Pepsin in stomach secretion, 319. 

Peptonized milk, preparation of, 156; par- 
tially, 156; completely, 157. 

Percentages of compounds in milk formu- 
las, how to calculate them, 202. 

Pericarditis, 617; etiology, 617; acute, in 
broncho-pneumonia, 554; chronic, with 
adhesions, 621; diagnosis, 620; dry, 
618; external, 618; in newly born, 84; 
in rheumatism, 1143; mediastinal, 618 ; 
prognosis, 620; purulent, 618; sero- 
fibrinous, 618; symptoms, 619; treat- 
ment, 621; tuberculous, 618; with effu- 
sion, 618; with effusion of blood, 618; 
with lobar pneumonia, 565 ; with pleuro- 
pneumonia, 580; with transudation of 
serum, 617. 

Pericardium, congenital absence of, 613; 
tuberculosis of, 1085. 

Perinephritis, 679; etiology, 679; symp- 
toms, 680; diagnosis, 681; diagnosis 
from hip disease, 681; diagnosis from 
psoas abscess, 681; prognosis, 681; 
treatment, 682; acute peritonitis com- 
plicating, 466. 

Peritoneum, diseases of, 465; hemor- 
rhage into, in newly born, 99; in tuber- 
culosis, 1086. 

Peritonitis, acute, 465; etiology, 465; 
lesions, 466; fibrinous, 466; serous, 
466; purulent, 467; symptoms, 467; 
prognosis, 468 ; treatment, 468 ; chronic, 
non-tuberculous, 469; with ascites, 469 ; 
fetal cause of malformations, 353; in 
intussusception, 435; in newly born, 
83; in suppurative appendicitis, 439; 
pelvic, from gonorrhea, 690; tubercu- 
lous, 470; miliary, with general tuber- 
culosis, 471; miliary, with ascites, 471; 
fibrous form, 472; ulcerative form, 4783 ; 
with tuberculous mesenteric glands, 
474; diagnosis, 474; from cirrhosis of 
liver, 474; from chronic peritonitis, 
474; prognosis, 475; treatment, 475; 
laparotomy in, 475; with intestinal 
ulcers, 412; with lobar pneumonia, 565. 

Perityphlitis (see APPHNDICITIS), 438. 

Perléche, 276. 

Perspiration (see SwWHATING), 922. 

Pertussis, 1004; broncho-pneumonia in, 
551, 1009 ; complications, 1008 ; convul- 
sions, 1010; diagnosis, 1011; etiology, 
1005; hemorrhages in, 1008; incuba- 
tion, 1006; infective period, 1006; 


lesions, 1006; nervous system in, 1010; 
paralysis in, 1010; predisposition to, 
1005; prognosis, 1011; prophylaxis, 
1012; respiratory system in, 1009; 
symptoms, 1006; catarrhal stage, 1006 ; 
spasmodic stage, 1006; declining stage, 
1008; treatment, 1012; general, 1013; 
local, 1013; internal, 1014. 

Peyer’s patches, in typhoid fever, 1063 ; 
swollen, in acute ileo-colitis, 388 ; tuber- 
culosis of, 411; ulceration of, in ileo- 
‘eolitis, 390. 

Pharyngitis, acute, 293; etiology, 293; 
lesions, 293; diagnosis, 294; treatment, 
294; uvulitis in, 294; chronic catarrhal, 
syphilitic, 1011. 

Pharynx, diseases of, 293; adenoid vege- 
tations of vault, 299, 481; with ade- 
nitis, 885; diphtheria of, 1025; diph- 
theritic paralysis of, 852; lesions of, in 
hereditary syphilis, 485; pseudo-diph- 
theria of, 1058 ; reflex cough from, 522; 
retro-pharyngeal abscess, 295; syphilitic 
ulceration of, 1111; syringing of, 59. 

Phimosis, 683; reflex phenomena from, 
684. 

Phlebitis, of dural sinuses, 779. 

Phosphorus in rickets, 271. 

Photophobia, in influenza, 1125; in mea- 
sles, 980; in tuberculous meningitis, 
172, 

Phthisis, chronic, 1081, 1101. 

Physical examination of the child, 33; 
order to be adopted in, 33. 

Pick’s paste, 934. 

Pigeon-breast in adenoids, 301. 

Pinworms (see WORMS, INTESTINAL), 450; 
proctitis from, 454. 

Plasmodium malarix, 1131. 

Pleura, effusion into, in acute nephritis, 
664 ; tuberculosis of, 1077, 1084. 

Pleurisy, 591; dry, 592; lesions, 592; 
symptoms, 593; treatment, 593; in acute 
broncho-pneumonia, 540; purulent (see 
EMPYEMA), 596; tuberculous, dry form, 
592; with lobar pneumonia, 574; with 
serous effusion, 593; lesions, 593; 
symptoms, 594; physical signs, 594; 
diagnosis, 595; prognosis, 595; treat- 
ment, 595. 

Pleuro-pneumonia, 579; lesions, 580; 
symptoms, 580; prognosis, 581; diag- - 
nosis, 581; treatment, 581; pericarditis 
in, 617, 619. 

Pneumococcus, in broncho-pneumonia, 530, 
532; lobar pneumonia, 563 ; peritonitis, 
566; diphtheria, 1027, 1029; empyema, 
596; acute meningitis, 767; malignant 
endocarditis, 623. 

Pneumonia, 527; anatomical varieties and 
classifications of, 527; broncho- (see 
BRONCHO - PNEUMONIA, ACUTE), 531; 
catarrhal (see BRONCHO - PNEUMONIA, 
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AcuTE), 531; chronic interstitial «(see 
BRONCHO-PNEUMONIA, CHRONIC), 582; 
in newly born, 83; in typhoid fever, 
1066; mixed forms, frequency of, 528 ; 
sources of infection, 530; varieties, 
classification, 530; hypostatig, 582; in 
marasmus, 239; lobular (see BROoNCHO- 
PNEUMONIA, ACUTE), 531; pleuro- (see 
PLEVRO-PNEUMONIA), 579; syphilitic, 
1110; tuberculous, 1079 (see also Tu- 
BERCULOSIS, PNEUMONIA) ; course, dura- 
tion, termination, 1098 ; diagnosis, 1098 ; 
physical signs, 1097; chronic, 1096. 

Pneumonia, lobar, 562; etiology, 562 ; age, 
562; previous condition, 563; previous 
diseases, 563; season, 562; sex, 562; 
erisis, day of, 570; frequency of, 569; 
complicating influenza, 1126; complica- 
tions, 574; course, 565; abortive, 566; 
cerebral, 566 ; prolonged, 566 ; short, 566 ; 
typical, 565; diagnosis, 575 ; fromscarlet 
fever, 576; from tonsillitis, 576; from 
gastro-enteritis, 576 ; from malaria, 576 ; 
from cerebro-spinal meningitis, 576; 
from meningitis, 577; from empyema, 
577; from pleuritic effusion, 577; from 
broncho-pneumonia, 575; lesions, 563; 
seat of, 563; stages of, 564; variations 
in, 564; in other organs, 565; lysis, fre- 
quency of, 569; pathological differen- 
tiation from broncho-pneumonia, 528 ; 
physical signs, 571; charts of, 573; in 
exceptional cases, 572; prognosis, 573; 
relative frequency of, 529; symptoms, 
565; cerebral, 570; convulsions, 571; 
cough, 567; expectoration, 567; nerv- 
ous, 570; onset, 567; pain, 567; res- 
piration, 567; temperature, 568; ter- 
mination, 574; treatment, 578. 

Pneumothorax in pulmonary tuberculosis, 
1078. 

Pock, in vaccinia, 
996. 

Poisons, gastritis from, 338, 339. 

Poisoning, stomach-washing in, 64. 

Poliencephalitis, acute, causing cerebral 
paralysis, 800. 

Poliomyelitis, acute (see PARALYSIS, IN- 
FANTILD SPINAL), 831. 

‘Polydactyly, stigma of degeneration, 818. 


1002; in varicella, 


Polydipsia in diabetes, insipidus, 653; 
mellitus, 1147. 

Polypi, nasal, 482; rectal, 452. 

Polyuria, 652; hysterical, 736; in dia- 


betes insipidus, 653; mellitus, 1147. 

Porencephalus, 751. 

Pot-belly in rickets, 271. 

Pott’s disease (see SPINE, CARIES OF), 
902; cervical, causing torticollis, 732; 
reflex cough in, 523. 

Poultices, use and preparation of, 55. 

Powders for skin, 4. 

Precordia, bulging of, 608, 632. 
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Pregnancy, effect on woman’s milk, 136, 
138; effect on nursing child, 177. 

Premature infants, characteristics, 11; 
feeding of, 138; management of, 12; re- 
sults with, 14. 

Prematurity, cause of marasmus, 238. 

Prepuce, adherent, 683. 

Prickly heat, 925. 

Proctitis, 454; etiology, 454; varieties of, 
454; catarrhal, 455; membranous, 455; 
ulcerative, 455; symptoms, 456; treat- 
ment, 456. 

Prognosis, general consideration of, 42. 

Progressive muscular atrophy, hand type, 
843 ; peroneal type, 844. 

Prolapsus ani (see also Rectum, Pro- 
LAPSH OF), 452; from proctitis, 455; in 


ileo-colitis, 895; in membranous ileo- 
colitis, 399. 

Prophylaxis, general consideration of, 
46. 


lroteids, determination of, in milk, 135; 
function in diet, 125; in the feces, 323; 
of woman’s milk, 132; of cow’s milk, 
148; percentages of, in modification of 
cow’s milk, 198, 200; in feeding diffi- 
cult cases, 208; vegetable, 126. 

Pseudo-diphtheria, 1020, 1056; bacillus, 
1042; broncho-pneumonia in, 1059; 
communicability, 1057 ; diagnosis, 1060 ; 
from diphtheria, 1040; etiology, 1057; 
frequency, 1056; in measles, 1059; in 
scarlet fever, 1059 ; lesions, 1057 ; mem- 
branous gastritis with, 339; mortality, 
1060; prognosis, 1060; prophylaxis, 
1061; quarantine in, 1061; streptococ- 
cus in, 1057; symptoms, 1058; primary 
cases, 1058; secondary cases, 1058 ; 
treatment, 1061. 

Pseudo-hypertrophie paralysis, 844. 

Pseudo-paralysis in rickets, 265 ; in scurvy, 
247 ; in syphilis, 917, 1115. 

Psoas abscess in spinal caries, 906. 

Psoriasis of tongue, 276. 

Puberty, delayed, stigma of degeneration, 
819; in cretins, 815; in syphilis, 1119; 
effect of, on heart in valvular disease, 
634, 6389: reflex cough of, 523. 

Pulse, examination of, 35; in early life, 
607. 

Purpura, 871; arthritic, 876; blood in, 
873; fulminans, 875; gangrenous, 876; 
hematemesis in, 875; hemorrhagica, 
874; Henoch’s, 875; primary, 872; 
lesions, 873; pathology, 873; clinica 
types, 874; diagnosis, 876; prognosis, 
877; treatment, 877; rheumatica, 876; 
simplex, 871, 874; symptomatic, 871; 


eachectic, 872; infectious, 872; neu- 
rotic, 872; mechanical, 872; toxic, 
Sian 


Pyremia, in newly born, 81; of bone (see 
ARTHRITIS, ACUTH), 899. 
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Pyelitis, 674; etiology, 674; lesions, 675 ; 
symptoms, 675; diagnosis, 677; prog- 
nosis, 677; treatment, 677. 

Pyelo-cystitis, 674. 

Pyelo-nephritis, 656, 674. 

Pylephlebitis, 460; cause of hepatic ab- 
seess, 460. 

Pylorus, atresia or stenosis of, 325; 
osis, dilated stomach in, 348. 

Pyogeniec diseases, acute, in newly born, 
81; clinical varieties, 82; distribution 
of lesions, 85; general symptoms, 86; 
prophylaxis, 86; prognosis, 87; treat- 
ment, 87. 

Pyo-nephrosis following pyelitis, 675. 

Pyo-pneumothorax in pulmonary tubercu- 
losis, 1078. 

Pyo-salpinx from 
690. 

Pyuria, 650; in pyelitis, 676. 


sten- 


gonococcus vaginitis, 


Quartan intermittent fever, 1134. 

Quincke’s lumbar puncture, 757. 

Quinine, dosage, 1139; methods of admin- 
istration, 113 searlatiniform rash, 
hye 

Quinsy, 310. 

Quotidian intermittent fever, 1134. 


Race, influence of, upon rickets, 252. 

Rachitis (see Ricks), 251. 

Reaction of degeneration, in Mrb’s paral- 
ysis, 113; in facial paralysis, 111, 854; 
in infantile spinal paralysis, 835, 838 ; 
in multiple neuritis, 849. 


Rectal injections, astringent, 403; tannic 


acid, 408; hamamelis, 403; nitrate of 
silver, 408; in acute ileo-colitis, 403; 
opium in, 403; saline, 403. 

Rectum, diseases of, 452; administration 
of drugs by, 67; atresia of, 352; con- 
genital obstruction of, 117; enemata, 
67; feeding by, 67; hemorrhage from 
ulcers of, 456; inflammation of (see 
Procritis), 454; malformations of, 
352; prolapse of, 452; etiology, 452; 
symptoms, 452; treatment, 452; ulcers 
of, 455. 

Red gum (see MILIARtA RusRA), 924. 

Regurgitation of food, causes of, in young 
infants, 199; nasal, in diphtheria, 852, 
1032, 1040. 

Remittent fever, malarial, 1132. 

Renal caleuli, 677; renal colic, 678. 

Rennet, ferment in digestion, 320. 

Respiration, artificial, methods of, 72; 
Cheyne-Stokes, in cerebro-spinal menin- 
gitis, 759; in meningitis, tuberculous, 
773 ; noisy at night with adenoids, 301; 
paralysis of, in diphtheria, 862; rapid- 
ity and characteristics, 510; in pul- 
monary tuberculosis, 1095. 

Respiratory system, diseases of, 478. 
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Restlessness at night in rickets, 259. 

Rheumatism, 1141; etiology, 1141; symp- 
toms, 1142; general and articular mani- 
festations, 1142; cardiac, 1143; diag- 
nosis, 1145; prognosis, 1145 ; treatment, 
1146; chorea in, 722, 1144; endocar- 


ditis in, 622, 1148; erythema, 1145; 
purpura, 876, 1145; scarlatinal, 968; 


simulated by scurvy, 249; subcutaneous 
tendinous nodules, 1144; tonsillitis, 
810, 1144; torticollis, 732,-1143. 

Rhinitis, chronic, 482; simple, 482 ; hyper- 
trophic, 484; atrophic, 485; syphilitic, 
485; membranous, 487; hypertrophic, 
eause of asthma, 524. 

Rhino-pharyngitis, acute, 478; in 
enza, 1125; with adenoids, 301. 

Rhino-pharynx, diphtheria of, 1025; re- 
flex cough from, 522; simple catarrh of, 
in acute otitis, 943. 

Ribemont’s laryngeal tube, 73. 

Ribs, beading of, early symptoms in rick- 
ets, 252; resection of, in empyema, 604. 

Rice water, 164. 

Rickets, 251; etiology, 251; diet, 25 
hygiene, 252; race, 252; pathology, 25. 
lesions, 254;- microscopical, 255; vis- 
ceral, 258; symptoms, 258; in early 
stages, 259; course and termination, 
267; acute, 268 (see also ScorBuTtwus), 
244; congenital, 268; constipation in, 
423; convulsions in, 701; diagnosis, 
268; from hydrocephalus, 268; from 
true paralysis, 268; from syphilis, 269 ; 
from scurvy, 249, 269; prognosis, 269 ; 
prophylaxis, 269; treatment, 270; of 
deformities, 271; dilatation of stomach 
in, 348; late, 268; spleen in, 897. 

Ridge’s food, 165. 

Ringworm of scalp, 941. 

Robinson’s patent barley, 164. 

Rotary spasm of head, 729: 

Ré6theln (see RUBELLA), 993. 

Round worms (see WorMS, INTESTINAL), 
448. : 
Rubella, 993; complications and sequel, 
995 ; desquamation, 995 ; diagnosis, 995; 
eruption, 993; etiology, 993; incuba- 
tion, 993; invasion, 993; post-cervical 
glands, 994; prognosis, 995; symptoms, 

993; treatment, 995. 
Rubeola (see MBASLES), 977. 


influ- 


bs 
35 


Saccharomyces albicans in thrush, 287. 

Saint Vitus’s dance (see CHOREA), 721. 

Saline solution, as rectal injection, 403; 
subcutaneous injection of, in cholera 
infantum, 384; in acute inanition, 230. 

Saliva, 319. 

Salivation, in mumps, 1017; in ulcerative 
stomatitis, 285. 

Salts, inorganic, in modification of cow’s 
milk, 184; mineral, function of, in diet, 
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128; of cow’s milk, 149; of woman’s 
milk, 1338. 

Sarcoma, of brain, 783; of kidney, 671; 
of spinal cord, 839; of stomach, 350. 

Scabies, 939. : 

Scalp, pustular eezema of, 929; ringworm 
of, 941; seborrhea of, 926. 

Scapula, angel-wing deformity of, 837. 

Scarlatina (see ScarRLHT Fryer), 953; an- 
ginosa, 1058. 

Scarlatiniform erythema, causes of, 971. 

Scarlet fever, 953; adenitis following, 
884; albuminuria in, 967; angina in, 
964; membranous, 964; gangrenous, 
965 ; blood in, 969; cellulitis of neck in, 
965; complications and sequels, 964; 
desquamation, 958; diagnosis, 970; di- 
gestive system in, 969; diphtheria in, 
965; disinfection after, 973; duration 
of infective period, 955; eruption, 957; 
etiology, 953; gangrene in, 970; heart 
in, 969; incubation of, 954; invasion, 
956; joints in, 968; kidneys in, 967; 
lesions, 956 ; lungs in, 968 ; lymph nodes 
in, 965; mode of infection, 954 ; mortal- 
ity in, 972; myocarditis in, 686; nerv- 
ous system in, 970; other infectious dis- 
eases with, 970; otitis in, 966; pre- 
disposition to, 953; prognosis, 972; 
prophylaxis, 973; pseudo-diphtheria in, 
964, 1059 ; quarantine in, 973 ; relapses, 
recurrences, and second attacks, 963; 
symptoms, 956; mild cases, 958; mod- 
erate cases, 959; severe cases, 960; ma- 
lignant or cerebral cases, 962; surgical, 
962; throat in, 964; treatment, 975. 

Schultze’s method of inducing artificial 
respiration, 72. 

Sclerema, 118; in cholera infantum, 383. 

Scorbutus, 244; etiology, 244; lesions, 
245; symptoms, 246; diagnosis, 249; 
association with rickets, 249; prognosis, 
250; treatment, dietetic, in, 250; ulcer- 
ative stomatitis in, 284. 

Scrofula (see ADENITIS, TUBDRCULOUS), 
888 ; (see TUBPRCULOSIS). 

Seurvy (see Scorputus), 244. 

Seborrhea, 926. 

Seborrheic eczema, 929. 

Senses, special, development of, 25. 

Sepsis in newly born, 81. : 

Septum nasi, ulcer of, with hemorrhage, 
489. 

Serous membranes, frequency of disease, 
40. 

Serum diagnosis of typhoid fever, 1077. 

Serum-therapy of diphtheria, 1049. 

Sewer-gas, influence on sore throat, 1057. 

Shiga bacillus (see BAcILLUS oF DySmN- 
THRY), 365, 385. 

Shock in intussusception, 434. 

Shower bath, 57. 

Sight, when developed, 25. 
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Sigmoid flexure, length, 321. 

Singultus, 730. 

Sinuses of dura mater, thrombosis of, 779 ; 
lateral, in otitis, 948. 

Skin, diseases of,-922; anomalies of, as 
stigmata of degeneration, 818; of newly 
born, 922; care of, in newly born, 4. 

Skull, asymmetry of, in birth paralysis, 
799; sutures, separation of, in hydro- 
cephalus, 791; syphilitic nodes on, 920. 

Sleep, disorders of, 740; disturbed, 7, 740; 
from insufficient food, 172; with hyper- 
trophy of tonsils, 312; in intestinal in- 
digestion, 416; in rickets, 259; with 
adenoids, 301; excessive, 443; inspec- 
tion during, 34; proper periods of, 5. 

Sleeplessness, 740. 

Smallpox, protection against 
CINATION), 998. 

Smegma, 683, 686. 

Smell, sense of, when developed, 27. 

Snoring, with adenoids, 801; with hyper- 
trophied tonsils, 318. 

Snuffles, syphilitic, 485, 1118. 

Spasm, carpo-pedal (see TpHrany), 716; 
of glottis, 719; habit, 727; nodding, of 
the head, 729; rotary, of the head, 
729; vesical, 697. 

Speech, disorders of, 788; when acquired, 
Pe 

Spina bifida, 820; varieties, 821; symp- 
toms, 828; prognosis, 825; diagnosis, 
825; treatment, 825; with congenital 
hydrocephalus, 791. 

Spina ventosa (see OSTEO-MYELITIS, TU- 
BERCULOUS), 913. 

Spinal cord (see Corp, SPINAL), 820. 

Spine, angular curvature of, in caries, 
905; caries of, 902; symptoms, 903; 
cervical, 903 ; dorsal, 904; lumbar, 904; 
physical examination, 887; course, 905; 
prognosis, 906; diagnosis, 907; treat- 
ment, 907; abscesses in, 906; causing 
compression of cord, 829% curvature of, 
in hip disease, 910 ; hysterical affections 
of, 735; in rickets, 261; lateral devia- 
tion of, 907; Pott’s disease of (see 
SPIND, CARIES OF), 902. 

Spirocheeta pallida, in syphilis, 1106. 

Spleen, diseases of, 896; amyloid degen- 
eration of, 898; enlargement of, 897; 
in acute disease, 897; in chronic car- 
diac disease, 630; in chronic disease, 
897; in cirrhosis of liver, 462; in leu- 
kemia, 869; in malaria, 1134; in 
pseudo-leukemic anemia, 865; in rick- 
ets, 258; in simple anemia, 861; in 
typhoid fever, 1064; with amyloid liver, 
463 ; in diphtheria, 1027; in hereditary 
syphilis, 1110; in late syphilis, 1118; 
in tuberculosis, 1095; new growths and 
tumours of, 898; position and methods 
of examination, 896; weight, 896, 
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Sponge bath, cold, 57. 

Sponging, cold, 49. 

Spotted fever (see MMNINGITIS, CUREBRO- 
SPINAL), 760. 

Spray, nasal, 57; steam, 61. 

Sprue (see THRUSH), 286. 

Sputum, means of obtaining, for examina- 
tion, 1100. 

Stammering, 739. 

Standard, bacteriological, for pure milk, 
1438. 

Staphylococcus, in pseudo - diphtheria, 
1057; in furunculosis, 935; in acute 
broncho-pneumonia, 532; in diphtheria, 
1023 ; in empyema, 597. 

Starch, in the feces, test for, 324; objec- 
tions to, as food of young infants, 127. 

Status lymphaticus, 45, 879; etiology, 
879; lesions, 879 ; symptoms, 881; diag- 
nosis, 882; prognosis, 882. 

Stenosis, laryngeal, in acute catarrhal 
laryngitis, 492; in membranous laryn- 
gitis, 496; in syphilitic, 507; of pylorus, 
325; theories as to causation, 325; 
lesions, 325; symptoms, 326; treatment, 
327; dilated stomach in, 348. 

Stercoraceous vomiting, in appendicitis, 
442; in intussusception, 432. 

Sterilization of milk, 152; changes pro- 
duced by, 152; at 212° F., 152; at low 
temperature, 153; indications for, 155; 
limitations of, 155; methods of, 154. 

Sterno-mastoid, hematoma of, 96; spasm 
of (see TORTICOLLIS). 

Stigmata of degeneration, 818. 

Stimulants, alcoholic, 51; indications, 51; 


contra-indications, 51; administration, 
51. 
Stomach, diseases of, 3818; absorption 


from, 321; bacteria of, 322; capacity 
of, 319; congestion of, in acute gastro- 
enteric intoxication, 366; development 
of, 319; digestion in, 347; duration of, 
320; dilatation of, 347; in chronic gas- 
tric indigestion, 343; in rickets, 265; 
hemorrhage from, 350; in newly born, 
105; in scurvy, 248; inflammation of 
(see GASTRITIS), 337; malformations 
and malpositions of, 324; round ulcer 
of, in chlorosis, 862; thrush in, 288; 
tuberculosis of, 1086; tumours of, 350; 
ulcer of, 349; in newly born, 349; from 
acute gastritis, 349; tuberculous, 349 ; 
round, perforating, 349; symptoms, 
349; treatment, 350. 

Stomach washing, in acute gastritis, 341 ; 
in acute indigestion, 338; in chronic in- 
digestion, 346; in gastro-intestinal in- 
toxication, 377; method, 62; indications 
for, 63. : 

Stomatitis, aphthous (see Hurrnric S7ro- 
MATITIS), 282; catarrhal, 281; etiol- 
ogy, 281; lesions, 281; symptoms, 281; 
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treatment, 282; in measles, 987; diph- 
theritic, 289, 1026; follicular (see Her- 
PHTIC STOMATITIS), 282; gangrenous, 
290; etiology, 290; lesions, 291; symp- 
toms, 291; treatment, 292; gonorrheal, 
289; treatment, 289; herpetic, 282; eti- 
ology, 282; lesions, 283; symptoms, 
288 ; treatment, 283; parasitic (see 
THRUSH), 286; syphilitic, 289; ulcer- 
ative, 284; etiology, 284; lesions, 284, 
symptoms, 284; treatment, 285; vesicu- 
lar (see HprpnrtTic STOMATITIS), 282. 

Stone, in the kidney, 677; in the bladder, 
698. 

Stools, blood in, from ulcer of stomach, 
349; in catarrhal ileo-colitis, 394, 396 ; 
in membranous ileo-colitis, 897; in in- 
tussusception, 432; in purpura, 875; 
fat in, test for, 201, 362; green, expla- 
nation of, 362; in acute intestinal indi- 
gestion, 362; in cholera infantum, 382; 
in gastro-duodenitis, 342; in intestinal 
indigestion, chronic, 414, 416; in simple 
gastro-enteric intoxication, 369; indica- 
tion of improper feeding, 200; mucus 
in, in malnutrition, 233; undigested 
easein in, in chronic gastric indiges- 
tion, 345. 

Strabismus, in tuberculous meningitis, 
773; stigma of degeneration, 818; with 
tumour of crura cerebri, 786. 

Streptococcus, antitoxin, 1062; pyogenes, 
in acute broncho-pneumonia, 532; in 
complications of scarlet fever, 964; in 
dermatitis gangrenosa, 937; in diph- 
theria, 1023, 1027, 1036; in empyema, 
596; in peritonitis, acute, 466; in 
pseudo-diphtheria, 1057; in scarlet 
fever, 953. 

Stridor, in catarrhal spasm of larynx, 
490; in acute catarrhal laryngitis, 493. 

Strophulus (see MiLiaArRIdA RuBRA), 924; 
(see URTICARIA), 938. 

Struma (see TUBERCULOSIS). 

Strychnine in acute broncho-pneumonia, 
558. 

Stupe, turpentine, 54. 

Stuttering, 739. 

Subcutaneous tendinous nodules in rheu- 
matism, 1144. 

Sucking, 318; as a bad habit, 743. 

Sudamina, 924. 

Sudden death, chief causes of, 44. 

Sugar, cane, derivatives in digestion, 321; 
substitute for milk-sugar, 127, 183; 
milk, determination of, 135; percentage 
of, in woman’s milk, 133; milk, deriva- 
tives in digestion, 321; percentages of, 
in modification of cow’s milk, 183; so- 
lutions, rules for making, 202; stools 
in difficult digestion of, 415; symptoms 
of excess of, in food, 199, 201. 

Summer diarrhea, 364. 
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Suppositories, in chronic constipation, 


426; medicated, 426; proctitis from 
long use of, 454. 
Suprarenal capsules, in syphilis, 1111; 
tuberculosis, 1086; hemorrhage into, 
100. 


Sutures, closure of, 22; premature ossifi- 
cation, 238; separation of, in hydro- 
cephalus, 792. 

Sweating, in infants, 922; of head in rick- 
ets, 259; in tuberculosis, 1094. 

Symptomatology, general considerations, 
31. 

Syndactyly, stigma of degeneration, 818. 

Synovitis, acute purulent (see ARTHRITIS, 
AcuTH), 899; scarlatinal, 968. 

Syphilis, 1106; acute epiphysitis in, 915; 
symptoms, 916; diagnosis, 917; treat- 
ment, 917; acute osteo-myelitis in, 916; 
bone lesions in, 915; chronic osteo-peri- 
ostitis in, 917; lesions, 918; symptoms, 


920; diagnosis, 920; treatment, 921; 
dactylitis in,- 921; of larynx, 507; 
pseudo-paralysis in, 917; spleen in, 


897; acquired, 1106; symptoms, 1107. 

Syphilis, hereditary, 1107; adenitis in, 
887; bones, 1109; Colles’s law, 1108; 
communicability of, 1109 ; coryza, 1113; 
diagnosis, 1119; eruption, 1114; etiol- 
ogy, 1107 ; evidences of, in foetus, 1112; 
fissures and mucous patches, 1114; 
genito-urinary organs, 1111; heart and 
arteries, 1111; hemorrhages, 1115; 
lesions, 1109; liver, 1109; nails, 1115; 
nervous system, 1111; nose, 1010; or- 
gans of special sense, 1111; prognosis, 
1119; prophylaxis, 1120; pseudo-paral- 
ysis, 1115; rhinitis of, 485; spleen, 
1010; symptoms, 1112; at birth, 1112; 
date of appearance, 1113; constitu- 
tional, 1118; local, 1113; treatment, 
1121; local, 1123; late hereditary, 
1116; bones, 1117; skin, 1118; spleen, 
1118; teeth, 1116; tertiary, chronic 
laryngitis in, 507; intubation, 508. 

Syringe, nasal, 58; for antitoxin, 1050. 

Syringing, nasal, 58; mouth and pharynx, 
59. 

Syringo-myelia, 840. 

Syringo-myelocele, 822. 


Tache cérébrale in tuberculous meningitis, 
173. 

Tachycardia, 638. 

Tenia, cucumerina or elliptica, 446; flava 
punctata, 447; nana, 447; saginata or 
medio-canellata, 446; solium, 446. 

Tannic acid as rectal injection, 403. 

Tapeworms, 445. 

Tar ointment in eczema, 934. 

Taste, when developed, 27. 

Teeth, 27; eruption of first set, 28; per- 
manent set, 29; presence at birth, 28; 
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eare of, 3; decayed, cause of adenitis, 
884; delayed, in rickets, 266; grinding 
of, in intestinal indigestion, 416 ; Hutch- 
inson’s, in syphilis, 1116. 

Teething, reflex symptoms from, 279. 

Temperature, at birth, 36; best taken in 
rectum, 86; in childhood, 36; subnor- 
mal, 36; raised by artificial heat, 36; 
variations of, in health, 36; general 
consideration of, 48; of nursery, 9. 

Tenesmus, from proctitis, 455; in intus- 
susception, 434; in membranous _ ileo- 
colitis, 399; treatment of, 403. 

Tent for inhalation and vapourization, 60. 

Tertian intermittent fever, 1134. 

Testicle, retraction of, with renal calcu- 
lus, 678; syphilis of, 1111; tubercu- 
losis of, 1086 ; undescended, 685. 

Tetanus, in the newly born, 89; lesions, 
90; symptoms, 90; prognosis, 91; pro- 
phylaxis, 91; treatment, 91; antitoxin 
in, 92. 

Tetany, 716; etiology, 
717; symptoms, 717; 
diagnosis, 718; prognosis, 719; treat- 
ment, 719; in rickets, 267 ; Trousseau’s 
symptom in, 717. ° 


716; pathology, 
duration, 717; 


Therapeutics, general consideration of, 
47. 
Thirst, in diabetes insipidus, 653; mel- 


litus, 1147; in hot weather, 373. 

Thomsen’s disease, 730. 

Thoracoplasty, 605. 

Thorax, description of, 509 ; measurements 
of, 20, 24; causes of deformity, 24. 
Threadworms (see WorMS, INTESTINAL), 

450. 

Throat, diseases of (see PHARYNX and 
TONSILS) ; importance of inspection of, 
38: 

Thrombosis, 640; cachectic, of dural sinus- 
es, 778; in diphtheria, 1028, 1037; in 
infectious diseases, 640; inflammatory, 
of dural sinuses, 779; of internal jugu- 
lar vein, 640; of lateral sinus in acute 
otitis, 948; of sinuses of dura mater, 
778; of the aorta, 640; of the vena 
cava, 640; septic, of dural sinuses, 779. 

Thrush, 286; etiology, 287; lesions, 287 ; 
Symptoms, 288; treatment, 288. 

Thymus, abscess of, syphilitic, 1111; dul- 
ness due to, 511; enlargement of, caus- 
ing convulsions, 45; in status lym- 
phaticus, 879; tuberculosis of, 1086. 

Thyroid extract in cretinism, 815. 

Thyroid gland, congenital, absence of, in 
cretinism, 813. 

Tibia, deformities of, in rickets, 264; en- 
larged epiphysis in rickets, 254; sabre- 
blade deformity in syphilis, 918. 

Tinea tonsurans, 941; treatment, 941. 

Toes, clubbing of, in congenital heart dis- 
ease, 614. 
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Tongue, diseases of, 274; bifid, 275; con- 
genital hypertrophy of, 275; epithelial 
desquamation of, 276; geographical, 
277; inflammation of, 277; malforma- 
tions of, 275; ulcer of frenum, 278. 

Tongue-sucking, 747. 

Tongue-swallowing, 278. 

Tongue-tie, 275. 

Tonies, 52. 

Tonsils, diseases of, 307; anatomy of, 
307; chronic hypertrophy of, 312; eti- 
ology, 812; symptoms, 312; treatment, 
313; diphtheria of, 1024, 1081; hyper- 
trophy of, cause of asthma, 524; hyper- 
trophy of, in rickets, 266; removal ad- 
vised in tuberculous adenitis, 894; with 
adenitis, 887; pseudo-diphtheria of, 
1058 ; membrane upon, in scarlet fever, 
960. 

Tonsillitis, acute catarrhal, 807 ; croupous 
(see PSEUDO-DIPHTUMRIA), 807, 1058; 
ulcero- membranous, 3808; follicular, 
309 ; etiology, 309; lesions, 309; symp- 


toms, 309; diagnosis, 310; treatment, 
310; in rheumatism, 1144; phlegmo- 
nous, 310; etiology, 310; symptoms, 


871; treatment, 311; acute otitis in, 943. 

Tonsillotomy, 313. 

Top-milk, 150. : 

Torticollis, 731; etiology, 731; prognosis, 
732; treatment, 733; congenital, 732; 
from cervical Pott’s disease, 732, 904; 
from hamatoma of sterno-mastoid, 96; 
hysterical, 735; in phlegmonous tonsil- 
litis, 8311; in retro-pharyngeal abscess, 
297; malarial, 732; rheumatic, 
spasmodic, 731. 

Touch, when developed, 26. 

Toxemia, in intestinal indigestion, chronic, 
415; vomiting in, 329; in acute gastric 
indigestion, 336. 

Toxins, of diphtheria, 1028, 1052. 

Trachea, diphtheria of, 1025. 

Tracheotomy, for foreign body in larynx, 
509; in membranous laryngitis, 498 ; in 
retro-cesophageal abscess, 318. 

Trismus, in tetanus, 90. 

Trypsin, 321. 

Tubercle bacilli (see BAcILLUS or TUBER- 
CULOSIS), 1074. 

Tuberculin test in herds, 
nosis, 1100. 

Tuberculosis, 1070; age, 1071; ansmia, 
1096; bacillus of (see BAcILLUS OF 
TUBERCULOSIS), 1070; of, in milk, 141; 
brain, 1085; bronchial lymph nodes in, 
1074; clinical forms of, 1087 ; broncho- 
pneumonia, 1077, 1090 ; chronic phthisis, 
1101; chronic pulmonary, 1081; con- 
genital, 1072; cases resembling maras- 
mus, 1087; cases resembling a contin- 
ued fever, 1088; cough, 1094; course, 
1098; chronic, 1081, 1096; diagnosis 


732; 


144; in diag- 
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from marasmus, 242, 1088; from ty- 
phoid, 1090; from broncho-pneumonia, 
1098; etiology, 1070; expectoration, 
1095; general, 1087; following measles, 
988; following pertussis, 1012; fre- 
quency, 1070; hemoptysis, 1095; in- 
cipiert, symptoms in, 1089; intestines, 
410, 1086 ; intra-uterine infection, 1072 ; 
kidney, 670, 1086; lesions, 1076; 
lesions, pulmonary, 1077; lesions, vis- 
ceral, frequency of, 1076; liver, 1085, 
1095; lungs, calcareous nodules in, 
1081; caseous degeneration of, 1078; 
cavities in, 1078, 1097; lympb nodes, 
bronchial, 1082, 1101; diagnosis, 1103 ; 
physical signs, 1103; mesenteric, 410, 
1075; mode of infection, 1072; of 
larynx, 506; of lymph nodes, cervical, 
888; of pancreas, 1086; paths of infec- 
tion, 1074; pericarditis in, 619; physi- 
cal signs, 1097; pleura in, 592, 1084; 
pleuritie pain, 1085; predisposing 
causes, 1071; prognosis, 1104; prophy- 
laxis, 1104; respiration, 1095; spleen, 
898, 1085, 1095; sputum, means of ob- 
taining, 1100; stomach in, 1086; supra- 
renal capsules, 1086; sweating, 1094; 
testicle, 1086; thymus gland in, 1086; 
treatment, 1105; tuberculin in diag- 
nosis, 1100; uro-genital organs, 1086; 
varieties at different ages, 1076; wast- 
ing, 1094. 

Tuberculous, adenitis, S88; meningitis, 
770; nephritis,~670; ostitis, 900; peri- 
carditis, 618; peritonitis, 470; pleurisy, 
592; pneumonia, 1090. 

Tumour, abdominal, in intussusception, 
432; cerebral, 783; varieties, 783; loca- 
tion, 783; etiology, 784; symptoms, 
784; general, 784; local, 785; diag- 
nosis, 787; from cerebral abscess, 788 ; 
from tuberculous meningitis, 788; from 
chronic basilar meningitis, 788; from 
chronic hydrocephalus, 788; prognosis, 
788 ; treatment, 788; tuberculous, 1085 ; 
fatty, in cretinism, 815; of spinal cord, 
839; mediastinal, tuberculous lymph 
nodes, 1101; of spleen, 897, 1118. 

Tunica vaginalis, hydrocele of, 687. 

Turpentine stupe, preparation of, 54. 

Tympanites in acute peritonitis, 467; in 
intestinal indigestion, 416; in rickets, 
265; in typhoid fever, 1064. 

Typhlitis (see APPHNDICITIS), 4388. 

Typhoid fever, 1062; age, 1062; bacillus 
of, in milk, 189; baths in, 1070; com- 
plications and sequele, 1060; bowels 
in, 1064; diagnosis, 1067; duration, 
1065; eruption, 1064; etiology, 1062; 
intestinai hemorrhage in, 1066; intes- 
tinal perforation in, 1068, 1066; lesions, 
1063; nervous symptoms, 1065; onset, 
1064; prognosis, 1068; pulse in, 1066; 
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relapses, 1065; scarlatiniform erythema 
in, 971; spleen, enlarged in, 1064; 
symptoms, 1064; temperature, 1065; 
treatment, 1069 ; urine in, 1066; Widal’s 
test in, 1067. 


Uleers, catarrhal, of intestine, 389 ; féllic- 
ular, of intestine, 389; following tuber- 
culous adenitis, 892; of stomach, 349; 
tuberculous, of skin, 892, 1118; syph- 
ilitic, 1118; tuberculous, of intestine, 
411, 1086; typhoid, 1063. 

Umbilical vessels, arteritis in newly born, 
82; phlebitis in newly born, 838; fistula, 
114. 

Umbilicus, hemorrhage from, in newly 
born, 104; hernia, 115; inflammation 
of vessels in newly born, 82; treat- 
ment of suppuration, 87; tumours of, 
113. 

Urachus, persistent, enuresis from, 692. 

Uremia, acute, in scarlet fever, 968; in 
acute nephritis, 664; in chronic ne- 
phritis, 669. 

Ureter, dilatation of, 655; supernumerary, 
655. 

Urethra, hemorrhage 
born, 105. 

Urethritis, 686; gonorrhoal, 686. 

Uric acid, in anemia, 861; in chorea, 
725; in cyclic vomiting, 333; in mal- 
nutrition, 284; in early infancy, 6438; 
infarctions, in kidney, 658; causing 
hematuria, 106. 

Uvine, acetone in (see ACETONURIA), 651; 
arrest of secretion (see ANURIA), 652; 
albumin in, 644; blood in (see HMa- 
TURIA), 646; ‘brick dust’ in, 649; 
composition of, 644; daily quantity of, 
642; diacetic acid in, 651; examination 
of, 40; hyperacidity of, in rheumatism, 
1147; incontinence of, 692; with aden- 
oids, 300; in diabetes, 1147; in myelitis, 
828; in typhoid, 1066; in vesical caleu- 
lus, 698; indican in (see INDICANURIA), 
650; in infancy and childhood, 642; 

» methods of collecting, 40, 642; micro- 
scopical examination of, 643; physical 
character of, 643; pus in (see PyurtIA), 
648 ; reaction of, 643; specific gravity 
of, 648; sugar in, 644 (see also Guy- 
cosurIA), 647; urea in, 644; uric acid 
in, 644 (see also LitHurIA), 649. 

Uro-genital organs, tuberculosis of, 1086. 

Uro-genital system, diseases of, 642. 

Urticaria, 938; following diphtheria anti- 
toxin, 1052; in influenza, 1128; in in- 
testinal indigestion, 417; papulosa, 938; 
scarlatiniform rash with, 972. 

Uvula, bifid, 275; diphtheria of, 
elongation of, 295; cause of 
524; causing cough, 522; 
294; inflammation of, 294. 
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from, in newly 


1025; 
asthma, 
oedema of, 
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; Vaccination, 998; choice of virus, 998; 
methods of, 1000; revaccination, 998. 
Vaccinia, 998 ; complications and sequele, 
1003; normal course, 1000; severe 

course, 1002; treatment, 1004. 

Vaginitis, 688; simple, 688; symptoms, 
688; gonococcus vaginitis, 689; etiol- 
ogy, 689; symptoms, 690; prophylaxis, 
691; treatment, 691. 

Vapourizer, 60. 

Vapour bath, 56. 

Varicella, 996; etiology, 996; symptoms, 
996; complications, 997; diagnosis, 
997; gangrenosa, 936, 997; incubation, 
996; quarantine, 998; treatment, 998. 

Vegetables, allowed from third to sixth 
years, 222; forbidden from third to 
sixth years, 223. 

Vegetations on valves in endocarditis, 626. 

Vein, internal jugular, thrombosis of, 641 ; 
umbilical, 606. 

Veins, abdominal, dilated in cirrhosis of 
liver, 462; in thrombosis of vena cava, 


641. 
Vena cava, thrombosis of, 641. 
Ventricles, cardiac, relative thickness of, 
608. 


Vertigo, in cerebral abscess, 781; in cere- 
bellar tumour, 787; in functional dis- 
orders of heart, 638. 

Vesical, calculi, 698; spasm, 697. 

Viscera, abdominal, transposition of, 353 ; 
frequency of inflammations of, 41; 
hemorrhages of, in newly born, 99. 

Voice, hoarse or husky, with adenoids, 
302; nasal, with hypertrophy of tonsils, 
612; with adenoids, 301; in diphtheritic 
paralysis, 852. 

Volvulus, foetal, 
35a. 

Vomiting, 328; from overfilling the stom- 
ach, 828; in acute gastric indigestion, 
329; in acute intestinal obstruction, 
829; in peritonitis, 329; in nervous dis- 
eases, 329; at onset of acute infectious 
disease, 329; from toxic substances in 
the blood, 329; reflex, 330; from habit, 
830; chronic, 330; of blood, in ulcer of 
stomach, 349; stercoraceous, in appendi- 


eause of malformations, 


citis, 442; in intussusception, 432; 
cyclic, 881; etiology, 331; symptoms, 
331; nature of the attacks, 333; prog- 
nosis, 333; diagnosis, 333; treatment, 
334. 

Vulvitis, gangrenous, 688. 

Vulvo-vaginitis, gonococcus, 689; symp- 
toms, 690; diagnosis, 690; treatment, 


691; simple, 688; symptoms, 688; di- 
agnosis, 690; treatment, 691. 
Walking, causes which prevent, 25; de- 
layed, in rickets, 264; late, in malnu- 


trition, 232; when attempted, 25. 
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Wasting, in tuberculosis, 1094; simple 
(see MARASMUS), 238. 

Water, function of, in diet, 128. 

Weaning, 176; time for, 177; indications 
for, 177; sudden, 178; percentages of 
milk required at, 198. 

Weather, hot, prophylaxis against diar- 
rhea in, 373. . 

Weight, 15; at birth, 16; curve during 
first few weeks, 16; curve of first year, 
17; from second to fifth year, 19; of 
older children, 19; from birth to six- 
teenth year, 20; best indication of nour- 
ishment, 172; loss of, in acute inani- 
tion, 228; stationary, indications in, 
196; symptom of inadequate nursing, 
nly (2 

Werlhof’s disease (see Purpura), 871. 

Wet-nurse, in acute gastro-enteric intoxi- 
eation, 376; in acute inanition, 229; 
selection of, 176; dangers of syphilis, 
le Wai 


INDEX. 


Wet-nursing, 176; versus artificial feed- 
ing, 168; indications for, 169; disad- 
vantages of, 169. 

Wheal, in urticaria, 938. 

Wheat jelly during second year, 219. 

Whey, 161; whey mixtures, 209. 

White-swelling of knee, 911. 

Whooping-cough (see Perrussis), 1004. 

Widal’s test in typhoid fever, 1067. 

Winckel’s disease, 92. 

Worms, intestinal, 445; tapeworm, 445; 
symptoms, 447; treatment, 447; round- 
worm, 448; symptoms, 449; treatment, 


449; threadworms, 450; symptoms, 
450; treatment, 448. 

Wrist, enlarged epiphyses in _ rickets, 
263. 


Wry-neck (see ToRTICOLLIS), 731. 


Zoolak, 160. 


(6) 


THE END. 
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